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Space Research in Life Sciences 


NUCLEAR POWER PACKAGES 
FOR SPACE 

by AEROJET 


Long-duration electrical power systems 
to supply space vehicle operational 
needs, such as communications, 
auxiliary power, and sustaining thrust 
are under intensive investigation 
by our subsidiary, Aerojet-General 
Nucleonics, at San Ramon, California. 
AGN’s background in packaged nuclear 
power is being combined with corporate 
experience in advanced propulsion 
systems, to open a new field of uses for 



■space vehicles through the availability 


of large blocks of power. 


Plants at Azusa, Downey, San Ramon 
and near Sacramento, California; 
Frederick, Md. 




Engineers, scientists-investigate outstanding opportunity 





Since 1948, far more aircraft have made far more 
landings with hytrol than any other anti-skid braking system. 


and, hytrol, the world’s leading 
anti-skid braking system, is now on: 

BOEING 707 
BOEING 720 
CONVAIR 880 
CONVAIR 600 
DOUGLAS DC-8 


Write for descriptive literature on hytrol 







With 38 years acceptance Sargent builds precision linear and 
rotary hydraulic, pneumatic, mechanical and electronic systems 
of force control to meet successfully the increasingly high require- 
ments of marine, aircraft, missile, petroleum and industrial use. 
From original idea to finished product — SARGENT. 


SARGENT 

FACIUTIES 

Research 

Development 

Testing 

Qualifying 


Manufacturing 
including — 

Machining & Grinding 
Heat Treating, all types 
Plating, all types 
Inspection 
Assembly 


SARGENT 

BUILDS 

Servo -Systems 
Hydraulic Systems 
Integrated Packages 
Hydraulic Actuators 
Hydraulic Valves 


Hydraulic Pumps 
Hydraulic Motors 
Pneumatic Cylinders 
Pneumatic Valves 
Ball Screw Actuators 
Gear Actuators 
Gear Accessory Boxes 
Electronic Systems 
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Apr. 6-8—1960 National Meeting "Hyper 
Environments— Space Frontier, Institute 
of Environmental Sciences, Biltinore Ho- 
tel, Los Angeles, Calif. 

Apr. 11-13— Electrical Engineering in Space 
Technology, Hotel Baker, Dallas. Tex. 


Socii 


y. Hotel Alms. Cincir 


Rocket 


:i. Ohio 


Apr. 19-21— International Symposia 
live Networks and Feedback Systems. 
New York. N. Y. Sponsors: Polytechnic 
Institute of Brooklyn; Department of De- 
fense Research Agencies; Institute of Ra- 
dio Engineers. 

Apr. 20-22 - National Symposium on 
Manned Space Stations. Institute of the 

Los Angeles. Calif. Cosponsors: NASA: 
the Rand Corp. 

Apr. 21— Annual Eastern Regional Meeting. 
Institute of Navigation, Kcv Bridge Mar- 
riott Motor Hotel, Washington. D. C. 
Apr. 21-22— Southwest Metals & Minerals 


Apr. 21-22— Seventh Ai 
Conference. "A Survey of Radiat 
(Continued on page 6) 
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Report No. 3 
TR 2100 Force Balance Pressure Transducer 

SMI is now producing a new, unusually flexible Force Balance 
Pressure Transducer that features both electrical and mechanical 
output capabilities. Extreme sensitivity and accuracy is com- 
bined with unique flexibility in the TR 2100. It is available 
in ten models and the functional “Mechatronics” packaging 
philosophy permits prompt delivery of standard transducers 
covering a wide range of applications: from subsonic to super- 
sonic aircraft, drones and missiles, to ground support, and test 
equipment. The functional schematic, shown below, illustrates 
the basic force balance principle. The transducer measures 3% ” 
dia. x 7" long, weighs 3.25 lbs., without shoekmount, and con- 
forms to MIL-E 5400 and 5272. 

Typical Performance Specifications 



For more information and complete operating specifications on 
the TR 2100 Force Balance Pressure Transducer, write or wire today. 
Address your inquiries to Stanley M. Ingersoll, Capabilities Engineer. 


SERVOMECHANISMS, INC. 
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Now— Modular 
Control 
Systems 


New Airborne 



Over the past 6 years. Airborne has 
designed and produced a number or 

systems for aircraft-missile use. 
While these have differed in their 
functions, many of them have 
nevertheless employed essentially 
similar components. Thus our pol- 
icy has been to seek increasing 
standardization of parts through 
modular design — to the point where 
we can now offer complete systems 
engineered under this concept. 
From transducer through actuator, 
these new Airborne systems are 
assembled entirely from standard- 
ized, interchangeable components. 
For many applications, you can de- 


sign around these packaged systems 
as they stand— and thus reduce en- 
gineering time, lead time, and costs. 
In other instances, slight modifi- 
cations of the modular units 
provide the basis for immediately 
available systems. 

Get complete information on this 
latest Airborne development by re- 
questing new Bulletin PS-5A. If you 
feel your requirements are unique 
and cannot be met with standard- 
ized units— however flexible— we 
still invite your inquiry. As men- 
tioned, Airborne offers an extensive 
background in custom systems — for 
temperature control, servo control, 
and positioning. 



Engineered Equipment for Aircraft and Industry 

AIRBORNE ACCESSORIES CORPORATION 

HILLSIDE 5, NEW JERSEY • Offices in Los Angeles and Dallas 


(Continued from page 5) 
nomcna and Heat Transfer Equipment 
for Space Flight A pplication," Oklahoma 
State University, Stillwater, Okla. 

Apr. 27-28— National Meeting on Space Age 
Materials, Cincinnati Chapter of tne 
American Society for Metals. Sheraton 
Gibson Hotel, Cincinnati, Ohio. 

Apr. 28-29— Symposium on "Closed Circuit 
Respiratory Systems," Wright Air Devel- 
opment Division, Wright Patterson AFB. 

May 2-4— National Aeronautical Electron- 
ics Conference. Biltmorc and Miami- 
Pick Hotels, Dayton. Ohio. Sponsor: 
Institute of Radio Engineers. 

May 2-5— Sixth National Flight Test Sym- 
posium, Instrument Society of America, 
San Diego, Calif. 

May 5-5— Fourth Signal Maintenance Sym- 
posium, U. S. Army Signal Equipment 
Support Agencv, Fort Monmouth, N. J. 

May 9-11-1960' Symposium of the Insti- 
tute of Radio Engineers' Professional 
Group on Microwave Theory and Tech- 
niques, Hotel del Coronado. San Diego. 

May 9-12— Semi-Annual Meeting and Astro- 
nautical Exposition. American Rocket So- 
cietv. Ambassador Hotel. Los Angeles. 

May 9-15— Second Southwestern Metal Con- 
gress and Exposition, American Society 
for Metals, Sheraton Dallas Hotel and 
State Fair Park, Dallas, Tex. 

May 9-15— Annual Conference, Society of 
Photographic Scientists and Engineers, 
Miramar Hotel. Los Angeles. Calif. 

May 10-12— 1%() I lectronic Components 
Conference, Willard Hotel, Washington, 
D. C. Sponsors: Institute of Radio Engi- 
neers' Professional Group on Component 
Parts: American Institute of Electrical 
Engineers: Electronic Industries Assn.; 
Western Electronic Manufacturers Assn. 

May 11-14— 16th Annual National Forum, 
American Helicopter Society, Sheraton 
Park Hotel, Washington, D. C. 

May 15-14 — 1960 National Intercollegiate 

port, Columbus. Ohio. 

May 15-18— Annual Convention and Busi- 
ness Meeting, American Assn, of Airport 
Executives, Waldorf-Astoria, New York. 

May 16-17— Aviation Fire Safety Seminar, 
National Fire Protection Assoc., Queen 
Elizabeth Hotel, Montreal, Canada. 

May 18-20— National Meeting, Society for 
Experimental Stress Analysis, Hotel Sev- 
erin, Indianapolis, Ind. Theme: Stress 
Analysis of Propulsion Systems. 

May 22-29— Fourth Annual Reserve Navi- 
gation Competition, Ellington, AFB. 

May 25-25— 12th Annual Meeting, German 
Society for Rocket Engineering and Space 
Flight Research, Heidelberg, West Gcr- 

May 24-26-1960 Convention, American 
Society for Quality Control, San Fran- 
cisco, Calif. 

Aug. 15-20-1 1th Annual Congress. Inter- 
national Astronautica] Federation, Royal 
Institute of Technology, Stockholm. 

Sept. 5-11—1960 Famborough Flying Dis- 
play and Exhibition, Society of British 

Sept. 12-16—1 6th Annual General Meeting, 
liagen. Denmark. 
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IT’S A PUR0LAT0R 
PRESSURE LOCK FILTER ELEMENT 
AND LOOK WHAT IT DOES: 


There’s 

never 

been 

a filter element 
that 
could 

/ do /j 

all this 


9 * , 



, ^ Cuts 43% off the weight of an identical 
filter assembled by conventional bonding 
methods 

Significantly increases available element 


^ Filters any known hydraulic fluid 

A Meets requirements of specifications 

M I L-F-5504B and the proposed 
MIL-F-8815. 


Only Pressure Lock will do it, 
and this is why: 

Pressure Lock is an exclusive Purolator 
process of assembling a wire-mesh filter 
medium without welding, brazing or 
cementing, and without the contamina- 
tion that any of these methods produce. 
Pressure Lock embeds the filter medium 
in the end caps in an absolute bond that 
contains no material other than the metal 
of the cap and filter medium. As a result, 
the only limitation on the performance 
of a Pressure Lock filter — temperature, 
pressure, vibration, filtration or weight 
— is the physical properties of the con- 
struction metals. 

Present ratings are for a nominal 10 
micron (absolute maximum particle size 
of 25 microns) and for a nominal 5 
micron (absolute maximum particle size 
of 15 microns); in capacities of Is, 3, 6 
and 12 GPM. Higher capacity elements 
are being processed for early production. 

The Pressure Lock process provides, 
literally, a new standard for filter appli- 
cations in aircraft and missiles, industrial 
hydraulics, pneumatics and chemical 
process industries. Fill in the coupon and 
send it now for further information. 


Filtration 
For Every Known 
Fluid 


PUR O 




From the Pioneer Company, 
the broadest range 
of equipment. . . 
CONDEC PRODUCTS 
for 

GROUND SUPPORT 


CONSOLIDATED DIESEL 
WZT ELECTRIC I AM ^ bs ' 

* r CORPORATION L 


Condec Group 


CONDEC 


Giant vacuum sweepers like this MC-1 (the 
only unit currently in use by the U. S. Armed 
Forces) are saving money and preventing 
accidents at military and civilian airports 
around the world. Every hour each will clean 
one-million square feet of runways, taxiways 
and flight lines. Each year they save millions 
of dollars in jet engine overhaul by removing 
foreign matter that might be ingested by a 
jet's powerful air intake. More than 100 of 
these units have been built by Consolidated 
Diesel's Aircraft Equipment Division. 

The pioneer in the field, the AED designs and 
builds a wider variety of specialized ground 
support equipment than any other company. 
For instance, the AED was recently awarded 
a contract by the Air Force to supply jet air- 
craft refueling trucks. Among the largest in 
use, each truck has a 5,000 gallon capacity 
and a metered pumping system that delivers 
600 gpm, filtered to remove foreign particles, 
air and water. These new trucks will provide 
complete refuel and defuel servicing for all 
types of Air Force aircraft. 


Just name the tensile strength... 

SPS offers a tension bolt and companion locknut 
for every application up to 260,000 psi 



SPS WESTERN, 

SANTA ANA, CALIFORNIA 



MATERIALS • THERMISTORS • THYRITE" • VACUUM-MELTED ALLOYS 








DEPENDABLE SURVIVAL EQUIPMENT 


The Air Cruisers escape slide shown here 
assists passengers and crew to evacuate the 
aircraft in an emergency in a matter of seconds 
without injury. Simple to operate, it is standard 
equipment on most turbine-powered passenger 
aircraft. 

Thoroughly tested by the military and com- 
mercial airlines, the inflatable escape slide is 
another major achievement in afield where Air 
Cruisers has been the leader for more than 
30 years... dependable, lightweight survival 
equipment. The only manufacturer which con- 


ducts continuous research in survival equip- 
ment, Air Cruisers is America's most experi- 
enced fabricator of inflatables from rubberized 
nylon materials. 

The Air Cruisers jet pump, which produces 
the rapid inflation vital to the fast, dependable 
operation of the escape slide, is another con- 
tribution toward better survival equipment. 
Today, more products, including life rafts, 
deceleration bags, etc., are inflated by Air 
Cruisers jet pumps than by any other kind. 

Your inquiries are invited. 



CORPORATION 

RIR CRUISERS DIVISI0I1 







GSE shelters 


advanced 


AERONCA DESIGNS, TOOLS AND PRODUCES NEW CONCEPTS IN 
LIGHTWEIGHT HIGH-STRENGTH AIR TRANSPORTABLE SHELTERS 

Aero Van airborne shelters feature extreme versatility for world-wide appli- 

interior flexibility through new design and construction concepts. In addition, 
they are designed for ease of modification and low-cost mass production. 
Rugged all-purpose Aero Van shelters have been subjected to severe struc- 
tural, environmental and suitability evaluation tests conducted by Armed 

Whatever your GSE shelter requirements, Aeronca can provide a “packaged" 
capability . . . from original concept to finished product ... to meet your 
specifications. FOR DETAILS, WRITE FOR BULLETIN AS-103. 


ANOTHER CURRENT GSE PROJECT AT AERONCA . . . 







WITH THE VERTOL 107 


The Vertol 107, twin-turbine-powered helicopter, 
offers a new concept of dependability for all- 
weather, around-the-clock support of ICBM dis- 
persed launching sites. 

Under virtually every condition — including road- 
blocking storms, sabotage and enemy action— this 
advanced helicopter offers a most effective means 
of maintaining a continuous flow of essential men 
and materiel to remote missile launching sites. 

For command inspection and high priority mainte- 
nance of missiles at scattered sites, the all-terrain 
Vertol 107 offers travel time reductions up to 
90%. In addition, since personnel can be shuttled 
back and forth between home base and launching 
areas in minutes, the need for extensive house- 
keeping facilities at each site is eliminated. The 
Vertol 107 Model II can carry a 5,000-pound pay- 
load internally, externally— or, if necessary, half-in 
half-out— over a mission radius of 100 nautical 
miles— even on a hot day at 7,000-foot elevations. 

The twin-turbine, tandem rotor Vertol 107— the 
most advanced helicopter flying today — offers a 
new high in dependability for the Strategic Air 
Command. 


iterant ^otfuoretion. 

MORTON, PENNSYLVANIA 

SUBSIDIARIES: ALLIED RESEARCH ASSOCIATES. INC., BOSTON. MASS 
CANADIAN VERTOL AIRCRAFT LTD.. ARNPRIOR. ONT. 


\ / 

VERTOL 
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BENDIX AC/DC PACKAGE GENERATES DEPENDABLE 
IN-FLIGHT ELECTRICAL POWER FOR “HOUND DOG” 


The "Hound Dog” missile adds 
still more reach and punch to SAC’s 
long arm. Carried by a B-52 bomber, 
the missile can be launched several 
hundred miles away from the target, 
and is capable of delivering a 
nuclear payload. 

Before launching, the missile’s 
electrical needs are supplied by the 
mother ship. Once "Hound Dog” 
is on its own, a Bendix® AC/DC 
generator fully meets electrical 
power demands. In a great new 


breakthrough in voltage control, 
the unit is equipped with a Bendix 
transistorized static AC/DC volt- 
age regulator. The DC capacity of 
this Bendix AC/DC generator is 
provided with an addition of only 
five pounds in generator weight. 
Here is another example of the 
Bendix Red Bank concept of light- 
weight, reliable AC/DC power 
packages. 

Get further details from red bank 

GENERAL PRODUCTS DEPARTMENT. 



1 PRODUCTS DEPARTMENT 


Division 


EATONTOWN, NEW II 











fighter 


VICKERS INCORPORATED has sales and service 
facilities for a complete line of fluid power equipment. 
Field Service Representatives and overhaul depots are 
stategically located overseas. Further support is provided 
through technical training of military and 

prime contractor service personnel. 


AERO HYDRAULICS DIVISION 

VICKERS INCORPORATED 

DETROIT 32. MICHIGAN . 


High performance aircraft, such as the F-104 
Series Starfighter are the result of 
close teamwork between aircraft manufacturers 
and their suppliers. Vickers’ reliable and 
efficient products and engineering know-how 

have made substantial contributions to these 
team efforts for over twenty years. 


Vickers provides main 
system pumps, emergency 
hydraulic-electrioal power packages, 
and integrated valve manifolds 
for the F-104 series aircraft. 
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RCA’s Germanium P-N-P Mesa Transistors 2N1300 and 2N1301 combine 
low-cost and quantity availability with these major benefits for designers 
of switching circuits: 


•high power dissipation— 150 milliwatts 
maximum at 25°C, 75 milliwatts maxi- 

•fast switching times— made possible by 
high frequency response and low total 
stored charge 

•rugged Mesa structure— with an ex- 
tremely small base width to insure top 
performance at high frequencies 
•high current transfer ratio— permits 
high fanout ratios ( number of paralleled 
similar circuits per driver-stage output ) 


• high breakdown-voltage and punch- 
through voltage ratings— result of the 

• high current ratings— improves overall 

• especially well suited for use at pulse 
repetition rates up to 10 Me 

• rugged overall design— units have un- 
usual capabilities to withstand severe 
drop tests and electrical overloads 

• electrical uniformity— a result of the 
diffused-junction process used by RCA 
in the manufacture of Mesa Transistors 


Contact your RCA Field Representa- 
tive for prices and delivery. For tech- 
nical data, see your HB-10 Semicon- 
ductor Products Handbook, or write 
RCA Commercial Engineering, Sec- 
tion C-112-NN, Somerville, N. J. 





ALSO AVAILABLE THROUGH YOUR LOCAL 
RCA SEMICONDUCTOR DISTRIBUTOR. 


1701-1707" 


sw J\ RADIO CORPORATION OF AMERICA 

^ 551 Wk SEMICONDUCTOR AND MATERIALS DIVISION ■ SOMERVILLE, N. J. 


EDITORIAL 


Changing the Space Law 


Congress is now considering amendments to the Na- 
tional Aeronautics and Space Act of 1958 on the sensible 
theory that more than a year of operations in this new 
area might develop a need for legislative change. A parade 
of top people working in both the military and civil as- 
pects of space research have testified to the need for some 
organizational changes, most of them centering around 
the thorny military-civil liaison problem. 

There appears to be general agreement that the Na- 
tional Space Council has proved to be a useless appendage 
during its brief existence, and the formal Civilian-Military 
Liaison Committee established by the law has proved to 
be little more than a seldom-used letter drop for minor 
communications. We think nothing will be lost by the 
elimination of these two groups from the space picture. 
Nor is there much argument that the intolerably restric- 
tive patent provisions of the original act need liberaliza- 
tion if private industry is to contribute the full scope of 
its technical and management talents to the space re- 
search program. 

Several key witnesses, including the Navy's Vice Adm. 
John T. Hayward and the Army’s Lt. Gen. Arthur G. 
Trudeau, have reminded Congress that the law is the 
National Aeronautics and Space Act and that the aero- 
nautical aspects of its provision have been badly neglected 
in the heavy emphasis on space research. There has been 
a tendency at the highest levels of both the Defense 
Department and the National Aeronautics and Space 
Administration to dismiss the need for any further aero- 
nautical research effort and to concentrate the budget- 
limited research funds available almost exclusively on 
space and missiles. The character of this trend was de- 
tailed by Aviation Week’s space technology editor 
Evert Clark in our issue of Nov. 30. 

Dangerous Course 

We agree with Adm. Hayward and Gen. Trudeau that 
further pursuit of this policy neglecting continued aero- 
nautical research in vital areas to devote the development 
dollars available almost exclusively to missiles and space 
is a technical fallacy and a dangerous course to steer. 

The former National Advisory Committee for Aero- 
nautics established the finest aeronautical research facili- 
ties in the world at its Langley, Ames and Lewis labora- 
tories. These were supplemented by special Navy and 
USAF facilities. Existence of these aeronautical research 
facilities and their vigorous use made possible the world 
leadership of this country in the era of supersonic flight 
and the jet era of transport aviation, an extremely valuable 
military, economic and political asset in the modern 
world. The National Aeronautics and Space Adminis- 
tration, which absorbed the old NACA, its research facili- 
ties and talented technical personnel, still has, under the 
law, a continuing responsibility to provide aeronautical 
research for both military and civil requirements. In 
view of the austere budget provided by the President and 


Congress at the same time urgent space requirements 
were added to its aeronautical foundation, it is only 
natural that NASA has used these limited funds pri- 
marily for its top priority space mission. 

However, there is a continuing need for aeronautical 
research for both military and civil requirements in such 
areas as supersonic VTOL vehicles, short takeoff and 
landing devices, helicopters, supersonic transports, new 
forms of propulsion and a variety of other fields where 
aerial vehicles will continue to play important roles. In 
reviewing the act of 1958, Congress should make ade- 
quate provision to continue this vital research function 
of NASA and prevent it from dying on the vine in a 
budget squeeze. If this happens, we will needlessly 
squander a priceless national asset that will have se- 
rious repercussions in the defense picture and the civil 
economy. 

Liaison Problem 

Some better solution than now exists must be found 
for the military-civil liaison problem in the space picture. 
Any steps toward an effective solution of this problem 
have been hampered by the basic fictions presented by 
President Eisenhower as the foundation of our national 
space policy. First, the fiction that our current space 
research program is devoted wholly to scientific goals 
and, second, that there are no military applications for 
space research. Until these fictions are replaced by facts 
and a more realistic view prevails at the top level of space 
policy setting, it will be difficult to find a better working 
arrangement between the military groups with clear space 
requirements and NASA. 

Another major consideration in solving this problem is 
that it be done with a minimum of organization re- 
shuffling or staff augmentation. NASA already is well 
over its head in organizational problems caused by ab- 
sorption of other agencies and its own growth, while 
the military' sendees appear to have reasonably effective 
organizations within their own framework for executing 
their specific programs. Any major organizational shuffle 
will simply crank in further delay into an effort that al- 
ready has suffered too much on this score. 

On the congressional front, the combination of the 
current House and Senate space groups into a Joint 
Congressional Committee of Aeronautics and Space pat- 
terned after its atomic energy joint committee would 
provide more effective handling of this technical subject 
than is now possible. 

But more than any legislative changes, the space pro- 
gram in both its civil and military aspects still suffers 
primarily from a lack of clear-cut national leadership and 
the unequivocal establishment of superiority as its goal. 
Until this is forthcoming, any legislative patchwork, no 
matter how helpful, will not fully solve the problems of 
getting a national space program into high gear and keep- 
ing it accelerated for the long pull ahead.— Robert Hotz 
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Convair 880 shrinks weight 
with new type B.F.Goodrich zippered panels 



reinforcing edges are built for high Products, a division of The B.F.Goodrich 

load factors. Company, Dept. A W-3B, Akron, Ohio. 


B.FGoodrich aviation products 

22 
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i the Front Office 






LIBRASGOPE 
AIRBORNE 
COMPUTERS... 

neers. Write to Librascope, 808 Western Avenue, 
Librascope, A Division of General Precision, Inc. ■ For 
engineering career opportunities, address Glen Seltzer, 


What goes up must fly true. To maintain this condition, 
Librascope has packaged the rectangular, polar and spherical 
geometries of flight... in computers easily held in a man’s 
hand or held aloft by an economic expenditure of power . . . computers 
unexcelled for 22 years at calculating flight paths, interception 
courses, fire control trajectories... with answers that come 
out fast and right. They offer a challenging capability to 
and design engi- 
Glendale, Calif, w 
information on 
Employment Mgr. 




Bomarc Showdown 


Space Debate 


British Bilateral 


Washington Roundup 

Political observers expect President Eisenhower to make another major effort to con- 
vince the public his defense policies arc adequate. Effort may be similar to the 
Oklahoma City speech he made to allay public fears following Sputnik. Idea stems 
from the realization of top Republican strategists that defense will be a major campaign 

Republican politicians tell the President he will have to rely on more than his military 
reputation to support his defense stand. They talk of releasing as much presently- 
classified material as possible to get more facts on the record in support of the Adminis- 
tration position. 

Vice President Richard Nixon undoubtedly will have an important voice in setting 
Republican strategy on this issue. lie will have to run on the Administration record 
next fall, and he will want to make sure the Republican position on defense is as strong 

Top Republicans in government and Congress wall be marshaled to take the stump 
for the Administration line. Defense Secretary Thomas Gates. NASA chief Keith 
Glennan and other military and space officials can be expected to again be out on the 
speech circuit supporting current policy. 


Eirst big showdown in the developing controversy over Bomarc will come Mar. 29 
when the House Appropriations Committee meets in a special closed session with the Air 
Eorce to discuss the program. Congressional pressure for canceling the Bomarc program 
has been rising in the wake of a series of Bomarc-B test failures. Mouse group wants 
to avoid the furor which arose last year over Bomarc and Nike, but the committee can 
be expected to cut the S421.5 million requested for Bomarc this year. 

Air Force will stick with the Titan program regardless of current test problems. 
Cancellation of Titan would reduce the total ICBM force planned on launchers about 
3(1% iu the critical 1963-64 period, and it is too late to accelerate the Atlas program 
to fill this gap in the required time period. 


Proposals for abolishing the National Aeronautics and Space Council and the Civilian- 
Military Liaison Committee (see p. 30) are in for tough sledding in Congress. Liaison 
committee was written into the Space Act by the Mouse, and Mouse members don't 
like the way it has been by-passed in NASA-Defense Department relations. House 
may insist on a substitute for the liaison group, perhaps a group similar to the committees 
established for militarv-AEC liaison. 

There is little enthusiasm on the Senate side for getting rid of the Space Council. 
This council was created at Administration request as an advisory group to the President 
in place of a space board to actually run the national space program. If it should be 
abolished, there is strong feeling in the Senate that a space czar or space board should 
be established to replace the council and run both military and civilian space programs. 
Such a move would undoubtedly base the backing of single space agency advocates. 

Congressional fight also is brewing over tightening of conflict-of-interest laws. Legis- 
lation approved 34-1 last week bv House Armed Services Committee is considered 
inadequate by other House members. Committee bill would take retirement pav away 
from officers selling to their former service within two years of retirement. This is 
similar to present USAE and Army rules, less stringent than Navy rules. 

Senate hearings on national policy machinery will turn next to the problem of lead- 
time in the development of weapon systems. Government Operations Subcommittee 
headed by Sen. Henry M. Jackson (D.-Wash.) will study the lcadtimc problem in the 
second pliasc of the study of policy machinery which earlier produced criticism of the 
rigor and organization of the current defense effort. 


U. S. and British delegations broke off bilateral negotiations in Barbados last week 
and went home for consultation after making limited progress on major issues. No final 
decisions were reached, but substantial attention was given Northwest Airlines' rights 
into I long Kong and to realignment of Caribbean routes. TWA’s long-sought Erankfurt- 
Zurieli link got only slight attention. Poor communications from Barbados hampered 
coordination with Washington and London during discussions. 

J. Gordon Bennett will leave his job as special assistant to the FAA administrator 
next month to join American Airlines. Bennett served as an aide to the Harding and 
Curtis committees which laid the groundwork for EAA. He leaves to fill the new 
American job as director of advance schedule development. —Washington Staff 
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Unions Launch Industry Bargaining Drive 


Uniform pattern for aerospace wages and working 
conditions sought; only modest gains predicted. 

By Craig Lewis 

Washington— Unions are renewing their drive to improve aerospace indus- 
try wages and working conditions and to move them toward an industry-wide 
pattern. Uncertainty of the current business climate, however, probably will 
hold labor to modest gains this year. 

With virtually the entire industry opening negotiations for new labor con- 
tracts over the next few months, the two major unions in the aircraft, missile, 
space and avionics fields are joining forces again this year to present a united 
front to industry. They have developed a joint program for bargaining on 


fringe benefits and work rules, and 
efforts to raise wages. 

Negotiations arc opening at a time 
when sharp changes in the character of 
the industry are continuing to produce 
layoffs and trends away from large pro- 
duction work forces. A number of com- 
panies face sales volume declines in 
this period of transition, and most firms 
are reluctant to accept increased labor 
costs when the new economic pattern 
of the industry and its needs arc not 

Pattern for contracts this year is ex- 
pected to be set by the agreements 
reached by the major West Coast air- 
frame companies. Boeing Airplane Co. 
has led off the bargaining season, and 
the Boeing talks arc currently con- 
sidered the bellwether for 1960 bar- 
gaining. Convair, Lockheed. Douglas 
and North American also will be con- 
ducting key negotiations. 

Unions are presenting the companies 
with uniform demands on work rules 
and fringe benefits, including renewed 
requests for severance pay to soften the 
blows of chronic layoffs. International 
Assn, of Machinists, with about 400.000 
aircraft members, is asking for increases 
of 7% for each of the next two years in 
its package of wage and fringe ' benefit 
requests. United Auto Workers, with 
150,000 industry members, has a sim- 
ilar package. 

Industry generally regards these de- 
mands as too high and looks for a 
basically conservative settlement pat- 
tern this year. Negotiations are ex- 
pected to be tough, but agreement is 
expected without a major fight. Strikes 
are not expected to develop from the 
negotiations, at least partially because 
the companies seem prepared to take a 
strike if necessary to back their stands 
on economic issues. 

Demands will Vary from company to 
company, depending upon local con- 
ditions. At Convair, for example, the 
Machinists want 3 % in wages and 4% 
in fringe benefits the first year and 4% 
in wages and 3 % in fringe benefits the 


they are coordinating their individual 

second year. Generally, initial demands 
are expected to be weighted heavily 
toward fringe benefits, but when the 
bargaining gets serious and down to 
the deadline, the emphasis may well 
shift to wage increases. 

Unions contend that the major com- 
panies are in good enough shape to 
grant a significant increase this year. 
UAW official Irving Bluestone points 
out that six top companies— Boeing, 
Douglas, Lockheed, Convair, North 
American. Martin— averaged 14.S5? on 
net worth in 1958, observing that this 
profit margin is better than the rest 
of heavy industry and will continue to 
be so. lie also maintains that worker 
productivity has increased and that wage 
increases will not be inflationary. 

Companies generally maintain that 
any large increase in wages is impossible 
this year because of slim profit margins 
-1959 net profits after taxes onlv aver- 
aged slightly over 1% of sales for the 
12 largest airframe manufacturers. They 
arc especially wary of severance pay 
plans, pointing out that such provisions 
would make them liable for millions of 
dollars of extra expenses in view of the 
historic swings in aircraft industry work 
levels. They also stress the importance 
of keeping costs down to remain com- 
petitive in a changing, declining market. 

Within the diverse pattern of the 
aerospace industry, observers feel that 
bargaining should deal largely with local 
issues and that agreements should be 
tailored to the condition of each com- 
pany. Thus, the healthier companies 
would produce the pay raises and the 
financially sick companies would be 
allowed to pay lower wages. 

Major bargaining was launched earlier 
this month when Boeing met with the 
IAM in San Francisco. Convair and 
Lockheed opened formal negotiations 
last week, and other companies will be 
bargaining in advance of their contract 
expiration dates, although there is little 
hope at present that new contracts will 


be signed before current pacts expire. 
Most major contracts begin expiring 
next month, although Chance Vought 
Aircraft’s contract ended this month, 
and several United Aircraft Corp. con- 
tracts already have expired. 

At United Aircraft, two Pratt & 
Whitney Aircraft Division plants signed 
last December and two refused. Sikor- 
sky Aircraft Division's contract ran out 
last month, and the Hamilton Standard 
Division contract expires next month. 
Hamilton Standard negotiations may 
furnish the impetus to move United 
Aircraft bargaining to completion. 

Boeing is a particular target for labor 
this year, with the unions looking for a 
sharp struggle over wage rates. Ma- 
chinists point out that Boeing does not 
have the cost-of-living escalator clause 
that other major airframe firms have 
and say the resulting lower scale at 
Boeing makes wages a special issue in 
negotiations. Unions say the extra 
fringe benefits claimed by Boeing do not 
offset the lower wage scale. 

Unions feel that the diversification 
efforts of companies such as North 
American and Lockheed make them bet- 
ter able to grant wage increases, but 
there also is evidence that labor groups 
arc taking a realistic view of industry ef- 
forts to diversify and are making con- 
cessions to help. As the aircraft com- 
panies move into non-aircraft fields 
—including building mobile homes and 
metal curtaimvalls for buildings— labor 
is negotiating wage rates that arc com- 
petitive in these new areas. Their 
theory is that the skills involved are 
lower than aircraft levels, so compara- 
tively lower wages can be paid. 

The common front presented this 
year by labor has developed from a 
cooperation agreement first reached 10 
years ago, and it is a somewhat more 
formal version of the joint effort made 
in the last bargaining round two years 
ago. The program has the long-range 
aim of establishing generally uniform 
wages, benefits and working conditions 
throughout the industry. Part of this 
effort has been inclined toward arrang- 
ing contracts so they will expire in the 
same period, as they do now. 

An early goal is to develop negotia- 
tions on a company-wide basis, rather 
than plant-bv-plant. North American 
bargains company-wide, and Boeing will 
negotiate a company-wide contract for 
the first time this year. Also for the 
first time, Convair is opening joint 
negotiations for all plants but the Ft. 
Worth facility. Some other companies 
are resisting this trend. 

Beyond company-wide bargaining, 
the unions would like to negotiate on 
an area basis, then move on to industry- 
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Aerospace Industry Labor Contracts 

(IAM) 

Expiration Dates Names, Locations of Firms 

4-17-60 Curtiss-Wright Corp. (Electronics Div.) Carlstadt, N. I. 

4-21-60 United Aircraft Corp. (Hamilton Standard Div.) Windsor Locks. 
4-22-60 Boeing Airplane Co., Seattle, Wash., and Cocoa Beach. Fla. 

4- 50-60 Republic Aviation Corp., Farmingdale. N. Y. 

5- 8-60 Convair Div-. of General Dynamics, Astronautics. San Diego, Palm- 

dale, Calif.. Holloman AFB, Patrick AFB. 

5-12-60 Lockheed Aircraft Corp.. Burbank. Calif. (Production & Maintenance 
and Technical & Office Units) 

5-15-60 Convair Div. of General Dynamics, Fort Worth, Tex. 

5-19-60 Lockheed Aircraft Corp. (Missile Sys. Div.) Sunnyvale & Palo Alto. 

5-19-60 Lockheed Aircraft Corp. (Missile Sys. Div.) Van Nuys. Calif. 

5-22-60 Curtiss-Wright Corp. (Propeller Div.) Caldwell, N. I. 

5-22-60 Lockheed Aircraft Corp.. Marietta, Ga. 

5-25-60 Douglas Aircraft. Inc.. F.1 Scgnndo and Torrance. Calif. 

5-25-60 Douglas Aircraft, Inc.. Santa Monica, Calif., and Cocoa Beach. Fla. 

5- 27-60 Aerojet-General Corp.. Azusa and Sacramento. Calif. 

6- 1-60 Beech Aircraft Co., Wichita, Hcrington, Liberal, Kan., Boulder, Colo. 

6-1-60 Lockheed Aircraft Service, Inc., Ontario, Calif. 

6-1-60 Lockheed Aircraft Service, Inc., (Spec'l Devices Div.) Pomona, Calif. 

6-1-60 Rohr Aircraft Corp., Chula Vista. Calif. 

6-1-60 Rohr Aircraft Corp., Riverside, Calif. 

6-6-60 Convair Div. of General Dynamics, Pomona, Calif. 

6-9-60 Lockheed Aircraft Corp. (Missile Sys. Div.), Cocoa, Fla., Patrick AFB 
6-9-60 Solar Aircraft Co.. San Diego. Calif. 

6-14-60 Rohr Aircraft Corp.. Winder. Ga. 

6-15-60 Solar Aircraft Co.. Dcs Moines. Iowa 
6-22-60 Boeing Airplane Co.. Wichita, Kan. 

6-23-60 Aerojet-General Nucleonics. San Ramon. Calif. 

6-30-60 Cessna Aircraft Co.. Wichita, Kan. 

6-30-60 Lockheed Aircraft Service. Inc., Honolulu. Hawaii 

6- 30-60 Pacific Ainnotive Corp., Burbank, Chino and Edwards, Calif. 

7- 7-60 Lockheed Aircraft Corp. (Missile Sys. Div.), Alamogordo, N. M. 

7-31-60 Lockheed Aircraft Service, Inc., fainaica. L. L, N. Y. 

9- 11-60 McDonnell Aircraft Corp.. St. Louis. Mo. 

11-1-60 Hiller Helicopter, San Francisco. Calif. 

(UAW) 

5-1-60 Bell Aircraft Corp.. Buffalo. N. Y. 

5-26-60 Douglas Aircraft Co., Long Beach, Calif.. Tucson. Ari/.., and Tulsa. 

5- 28-60 North American Aviation, Inc., Columbus, Ohio, Los Angeles and 

Fresno, Calif. 

6- 6-60 Vcrtol Aircraft Corp.. Morton. Pa. 

7- 8-60 Ryan Aeronautical Corp., Sail Diego, Calif. 

7-1 1-60 The Martin Co.. Baltimore. Md. 

10- 20-60 Tenico Aircraft Corp.. Greenville, Dallas. Garland. Tex. 


wide bargaining. Roy M. Brown, IAM 
western region vice president, says the 
union prefers company-wide bargaining 
because it provides a "broad base from 
which to bargain and because it is a 
step in the direction of the goal of 
industry-wide negotiations. 

Companies, on the other liand. con- 
tend that this move is not practical for 
the aerospace industry. Thev point out 
that their industry is much more di- 
verse than a comparatively -uniform in- 
dustry such as steel which bargains 
industry-wide. The recent steel contro- 
versy and settlement is not considered 
a pacesetter for the aerospace industry, 
largely because it focused on a working 
condition situation peculiar to steel. 

Layoffs are an industry problem 
which is weakening the union position 
this spring. Convair expects to lay off 
4.900 in California and 2,500 in Texas 
this year, and Boeing will release sev- 
eral thousand. Chance Vought and 
Temco have laid off 10.000 employes 
in the past two years and Convair- 
Ft. Worth has had equally heav v lay offs. 
'Iliesc reductions have seriously weak- 
ened the unions in that area. Another 
factor is the shift from production to 
white collar workers. White collar work- 
ers have increased from 26.8% of the 
work force in 1951 to 38.5% last year, 
and the unions have not been success- 
ful in organizing this group. 

Severance and relocation pay are basic 
issues again this year. Although the 
companies maintain severance pay 
schemes arc unrealistic for the industry, 
labor plans a major fight on this front. 
UAW has computed supplementary 
unemployment benefits which would 
involve a fund capable of withstanding 
layoffs of 40%. without exhausting the 
fund. IAM feels severance pay will not 
be the problem it seems because straight 
severance pay would depend on worker 
longevity and would not represent a 
major amount of money until a worker 
has several years seniority. Low senior- 
ity workers arc generally the ones to go 
in a layoff. 

Severance pay is a key item in the 
seven-point joint bargaining program 
used by the IAM and UAW. The 
unions want a worker with a year or 
more of service to have a half day of 
pay for every month of service, plus 
compensation for any unused vacation 
and sick leave at the time he is laid 
off. Payment would be calculated at 
the highest hourly rate of pay during 
the 1 2 months preceding layoff. Unions 
want the companies to set aside reserves 
so they can meet severance payments 
immediately at separation, and the 
worker would have the choice of a lump 
sum payment or monthly installments. 

Unions also want a relocation pay 
provision to compensate employes who 
arc transferred. These would include 
pay for travel time and compensation 


for moving a household or for having 
to maintain two households. 

Job descriptions are an issue again. 
Unions want more clearly defined de- 
scriptions that would restrict manage- 
ment from shifting personnel as freely 
as is now possible, and they also want 
single rates for jobs rather than the 
rate ranges used by many companies. 

Standards used for negotiating pen- 
sion plans hold that such plans should 
be company financed but jointly ad- 
ministered and that they should be 
systematically funded on a sound basis. 
Unions want provisions for voluntary 
retirement before 65, a S1.000 death 
benefit after retirement and provisions 
for adjusting pension payments with 
rises in the cost of living. 


Retired employes would be permitted 
to continue their company medical 
insurance under union proposals, which 
also advocate major medical coverage 
in addition to “a sound and adequate" 
basic medical insurance plan. Goal for 
life insurance is coverage at least equal- 
ling average yearly income, with provi- 
sions for extending coverage “tor a 
reasonable period" during layoffs or 
leaves of absence. 

The unions contend that the aero- 
space industry is the last major indus- 
trial group without the union shop, and 
they are continuing their campaign for 
this objective. Right-to-work law in 
Texas makes the issue moot there, and 
most aerospace companies elsewhere are 
bitterly opposed to the idea. 
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Pioneer V Transmits Deep Space Data 



THOR-ABLE vehicle on its pad at Cape 
Canaveral. Fla., is similar to that used in 
first U. S. attempts to launch lunar probes. 


By Evert Clark 

Cape Canaveral, Fla.— Pioneer V 
space probe last week was returning 
radiation, magnetic field and radio 
propagation data from unprecedented 
distances in space as it traveled along 
a trajectory that will take it within 
some seven million miles of the orbit 
of Venus. This is the first artificial 
satellite whose orbital path lies wholly 
between the earth's orbit and the sun. 

The 94.8 lb. spherical payload, deriv- 
ing all of its electrical power from four 
"paddlewhccl" solar energy' collectors, 
was launched from Cape Canaveral, 
Fla., at five seconds after 8 a. in. F.ST 
on Mar. 1 1 by a three-stage Thor-Able 
vehicle. It is expected to nave a period 
of 312 days, reaching its perihelion of 
74,967,000 mi. on Aug. 10, its aphelion 
of 92.33, S, 000 mi. next Jan. 13. 

Velocity relative to the sun is ex- 
pected to be 78,004 mph. at perihelion 
and 63,307 mph. at aphelion, giving it 
a mean velocity of about 70,655 mph. 
as compared with 66,593 mph. for 
earth and 78,403 mph. for Venus. 

Early in the flight, the probe’s 5-watt 
transmitter was being interrogated for 
short periods totaling about two hours 
each day. The 1 50-watt transmitter 
was to be interrogated when the probe 
was some tluec-to-five million miles 
from earth, approximately a month 
after launching. Both transmitters use 
a frequency of 378 me., and, once the 
probe is too far away for the 5-watt 
transmitter to be used, the smaller 
transmitter becomes an amplifier for 
the larger one. 

One of the probe's primary missions 
is to test transmission of scientific data 
over interplanetary distances. Three 
days after launch, Pioneer V had re- 
turned signals from half a million miles. 
The first Soviet lunar probe sent its 
Jast signals from a distance of 395,000 
mi. from, earth and the U. S. Pioneer 

IV was tracked to 407,000 mi. from 
each. Pioneer V was to reach a distance 
of one million miles from earth last 
Friday, almost exactly a week after 
launching, and indications were that it 
still would be transmitting data. 
Tracking Plan 

It is hoped that Pioneer V can be 
tracked to distances of at least 50 mil- 
lion mi., using the stronger transmit- 
ter and the 200-ft. telescope operated 
by the University of Manchester at 
Jodrell Bank, England. In the Pioneer 

V tracking network, onlv Jodrell Bank 
can track beyond 10-million mi. The 
probe is due to be some 46.4 million 
mi. from earth when it readies its peri- 
helion in August. 


Maximum distance from earth that it 
is expected to reach is 168 million mi. 
There is a possibility that signals from 
the probe might be reacquired in 1963. 
when it should again pass within 50 mil- 
lion mi. of earth. 

The probe will come within about 
seven million miles of the orbit of 
Venus, about two-and-onc half to three 
million miles less than it would have 
if the desired velocity had been 
achieved. Goal was 36,000 fps., and the 
velotity achieved was 36,480 fps. 
Burning Time 

Burning time of the Rockctdync en- 
gine in tlie Douglas Thor first stage 
was within a second of normal; in the 
Aerojet-General second stage engine, it 
was within about one-tenth of a second 
of normal, and in Hercules Powder 
Co.’s Alleghany Ballistic Laboratory’s 
solid propellant third stage engine, it 
was within about one second of normal. 

The probe was launched by Air Force 
Ballistic Missile Division and Space 
Technology Laboratories, Inc., for Na- 
tional Aeronautics and Space Adminis- 
tration. NASA project personnel were 
Harry Goctt, director of the Goddard 
Space Flight Center, and John Lindsay, 
head of the solar physics program for 
the Space Sciences Division. BMD 
personnel were Col. Richard D. Curtin, 
deputy commander for Military Space 
Systems; Col. Henry Eichel, head of 
the 6555 Missile Test Wing; Lt. Col. 
Donald R. Latham, director of space 
probe projects, and Maj. John E. 
Richards, chief of the Astro-Vehicles 
Division. STL personnel were Dr. Ru- 
ben F. Mcttler, executive vice president 
and senior project adviser; Dr. George 
E. Mueller, vice president and senior 
project adviser, and Dr. Adolph K. 
Thiel, director of advanced experimental 
space missions and Pioneer V project 
director. 

Data obtained from Pioneer V will 
be studied in relation to data acquired 
by Explorer VII, now in orbit, and by 
a number of other satellites to be 
launched between now and the time 
that Pioneer V reaches its perihelion. 

Measurements obtained by the probe 
will permit study of the interactions of 
solar radiation, magnetic fields and radio 
propagation in areas of space which 
have not been mapped before. 

spheroid and the experiments package 
weigh approximately 40 lb. Remainder 
of the payload weight is taken up 
largely by power sources and transmit- 
ters. Instrumentation includes: 

• Proportional counter “telescope” de- 
veloped by Prof. John Simpson of the 
University of Chicago’s Fermi Institute. 


AVIATION WEEK, 




AVIATION WEEK, 


I, 1960 



This five-pound package consists of six 
argon-filled cylinders arranged around a 
seventh cylinder and shielded by a thin 
layer of lead. It can distinguish very 
high energy radiation in the presence of 
induced secondary particles. A similar 
instrument in Explorer VI identified an 
undetected high energy radiation band 
near the inner edge of the great radia- 
tion belt surrounding each. 

• Ionization chamber and Gciger-Muel- 
ler tube developed by Prof. John Winck- 
ler of the University of Minnesota to 
measure total radiation flux encoun- 
tered. Instruments are particularly sensi- 
tive to medium energy radiation. Ion 
chamber will provide particle energy 
information, and the Geigcr-Mucller 
tube will count the number of medium 
energy electrons and protons passing 
through. Total weight is about two 

• Search coil magnetometer developed 
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by Darrell Judge and Malcolm McLeod 
of STL to determine strength and di- 
rection of magnetic fields. 

• Aspect indicator developed by Stuart 
Baker and George Takahachi of STL. 
This photoelectric cell will record any 
direct looks at the sun to help deter- 
mine direction from which magnetic 
fields and radiation are encountered. 

• Micrometeorite counter developed by 
Maurice Dubin, now of NASA, and 
Herbert Cohen of Air Force Cambridge 
Research Center to measure the num- 
ber and momentum of meteoric par- 
ticles striking the probe. 
Temperature Regulation 

Temperature is regulated by a paint 
pattern on the payload's surface and by 
lithium heat sinks and infrared emis- 
sive material in the vicinity of the 
150-watt transmitter and its d.c.-d.c. 
converter. Temperature stabilized in 


the first few days of flight at about 
75F. 

Pioneer V was the first U. S. space 
probe to carry a digital telemetry sys- 
tem into deep space. It uses the Tele- 
bit system described by Aviation Week 
last Sept. 14 (p. 91), which was first 
used on Explorer VI, launched last Au- 
st- 
in addition to its radiation measure- 
ments, Pioneer V will provide addi- 
tional information of the Astronomical 
Unit, a fundamental astronomical meas- 
ure based on the mean distance from 
earth to sun but is not known to more 
than 50,000 mi, accuracy. A check of 
the Astronomical Unit is not considered 
a major experiment of the probe, how- 
ever, and tracking is not expected to 
increase the accuracy. 

Refinement of this measure will be 
attempted on some future probe when 
proper tracking accuracies are available. 


Additional Space Act Changes Proposed 


Washington— Additional legislative 

changes going beyond those proposed 
by President Eisenhower to improve the 
National Aeronautics and Space Admin- 
istration were urged by Defense Depart- 
ment officials and service representatives 
in testimony before the House Space 
Committee last week. 

Witnesses generally supported the 
President's recommendations to abolish 
the National Space Council and Civil- 
ian-Military Liaison Committee (AW 
Jan. 18, p. 35) but said they felt addi- 
tional improvements are needed if the 
proposed amendments are to accom- 
plish their purpose. 

Suggestions Offered 

Suggestions offered included: 

• That the Space Council be eliminated 
as requested and that a committee or 
board, similar in function to the group 
that headed the former National Ad- 
visory Committee for Aeronautics be 
substituted and be held responsible for 
the national space program. 

• That a Military Liaison Committee 
and a Military Applications Commit- 
tee patterned after the committees cre- 
ated to conduct liaison between the 
Defense Department and Atomic En- 
ergy Commission be substituted for 
the Civilian-Military Liaison Commit- 

• That an Activities Coordinating 
Board be substituted for the Civilian- 
Military Liaison Committee, with the 
NASA deputy administrator and De- 
fense Department's director of research 
and engineering as co-chairmen. They 
would be assisted by NASA and De- 
fense officials associated with special 


areas in which coordination is needed, 
such as launch vehicles, life sciences, 
aeronautics and payloads of mutual in- 

• That Congress create a Joint Congres- 
sional Committee on Aeronautics and 
Space to replace the House and Senate 
standing committees. 

Defense Department views were 
presented to the House Space Commit- 
tee headed by Rep. Overton Brooks 
(D-La.) by Deputy Secretary James H. 
Douglas. In support of the proposal 
that the Civilian-Military Liaison Com- 
mittee be eliminated, Douglas said: 

"I am satisfied that the most effee- 

tivitics between ' na!a ! and the De- 
fense Department can be accomplished 
by direct communication between those 
having management responsibilities at 
various levels and in particular areas.” 

To implement coordination at vari- 
ous levels. Douglas suggested the crea- 
tion of the Activities Coordinating 
Board as a means for keeping both the 
Administration and Defense Depart- 
ment “fully and currently informed” 
with respect to all space activities and 
for the more efficient utilization of 
resources. 

Such a board, he said, would be on a 
level below that of the NASA adminis- 
trator and Defense secretary but above 
that of all other working groups or di- 

Vice Adm. John T. Hansard, deputy 
chief of naval operations for develop- 
ment, supported the proposed changes 
as “an improvement over the present 
bill” but also said additional improve- 
ments could be made. 


Adm. Hayward said the proposed sec- 
tion on coordination and cooperation 
might be improved if it were enlarged 
to require that: 

• “The National Aeronautics and Space 
Administration be responsive to mili- 
tary needs in aeronautics. 

• “The Defense Department make avail- 
able, as practicable, the military ad- 
vancements having peaceful appliea- 

• “The two agencies make maximum 
use of existing national facilities.” 

Air Research Lag 

Because of NASA's emphasis on 
Space since 1958, Adm. Hayward told 
the committee that aeronautical re- 
search has been "going down the drain.” 
(For details of NASA’s shift away from 
aeronautical research, see the Nov. 30 
issue of Aviation Week, p. 26.) Hay- 
ward added that this was one field in 
which the U.S. is clearly ahead and 
that it should not give up its leader- 
ship. He recommended that aeronau- 
tical research activities be funded at the 
same level as in the past. 

Dr. Hayward told the committee that 
lie had requested and had received 
Defense Department approval for con- 
struction of a hypersonic wind tunnel 
at a cost of S2.1 million to fill the re- 
search gap but that, when the proposal 
reached the Budget Bureau, it was de- 
leted on the grounds that it duplicated 
NASA research. 

So long as two space programs are in- 
volved in the national effort— militar 
and civilian, Adm. Hayward said he felt 
such problems could be eliminated with 
a committee composed of military, gov- 
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eminent and civilian members at a level 
above both the NASA administrator 
and Defense secretary' to handle policy, 
to direct cooperation and coordination 
and to resolve disputed programs. 

At the same time, he said he felt it 
would be necessary to create a Military 
Liaison Committee similar to the one 
which now functions between the De- 
fense Department and AEC with com- 
plete authority to review all of NASA's 
programs with an eye to military re- 
quirements. 

With the act amended along this 
line, Adm. Hayward said it also would 
be helpful if Congress would create a 
Joint Congressional Committee on 
Aeronautics and Space patterned after 
the Joint Committee on Atomic Energy. 

Lt. Gen. Arthur G. Trudeau, chief 
of Army Research and Development, 
agreed with Hayward that there is a 
continuing need for aeronautical re- 
search and further strengthening of the 
organizational structure of the national 
space program but differed as to the 
method in one instance. 

There is a necessity for a competent 
council, similar to that which directed 
NACA, he said, to guide NASA’s civil- 
ian space program. He added, however, 
that the development of military craft 
for space missions required for security 
or defense, should be the primary rc- 
sponsibilitv of the Defense Department. 

In changing the act, Gen. Trudeau 
said the Defense secretary should be 
given complete authority to proceed im- 
mediately on any space project he feels 
necessary to the security and defense of 
the U.S. Then, if the NASA adminis- 
trator failed to agree, they should go di- 
rectly to the President to resolve their 
differences rather than to an arbitration 
council. 

As for cooperation and coordination 
at lower levels. Gen. Trudeau said he 
always has had a “very strong feeling" 
for the relationship that has been es- 
tablished between the Defense Depart- 
ment and AEC through the Military 
Liaison Committee and the Military 
Applications Committee and recom- 
mended the establishment of similar 
committees to function between the 
DOD and NASA. 

"With the abolition of the Civilian- 
Military Liaison Committee originally 
established to provide coordination,” 
lie said, “the only prescribed channel 
will be directly between the Defense 
secretary and the NASA administrator. 
While this is appropriate for handling 
major policy matters, it will not provide 
for the free exchange of more routine 
information and requirements.” 

In a letter to the committee present- 
ing the Army’s views on the pro- 
posed changes. Army Secretary Wilber 
Brucker also strongly urged the creation 
of a Military Liaison Committee. 

"Inasmuch as the armed services 



Saturn Booster Mounted in Static Test Stand 


Saturn 1.5-million lb. booster is placed on 177-ft. static test stand at Huntsville, Ala. 
Former Army space facilities there officially became part of National Aeronautics and 
Space Administration last week when deadline passed for Congress to disapprove action. 
President Eisenhower named the facilities the George C. Marshall Space Flight Center 
in honor of the late soldier-statesman. 


have a continuing and expanding re- 
quirement to make use of the space 
medium, it is essential that military 
needs, as well as military developments, 
be made known to NASA, and that 
rcadv access be available to keep in 
touch with the progress of NASA en- 

"To have no regular and established 
channel for advice, consultation and 
coordination between the Defense De- 
partment and NASA, would affect the 
capabilities of each organization to ac- 
complish its objectives. 

“. . . The existence of such a Mili- 
tary Liaison Committee w r ould take into 
account the fact that, generally, military 
requirements have to be considered in 
NASA programs rather than the con- 
verse. However, such an organization 
would still provide for effective exchange 


of important information in the national 
interest." 

Earlier. T. Keith Glennan, NASA 
administrator, told the committee that 
if the Space Counci' is eliminated, he 
would appoint an advisory committee to 
assist the agency in drafting its plans 
and programs. He said it would be com- 
posed of representatives of the scien- 
tific field, government and of private 
industry and would act only in an ad- 
visory capacity, not be responsible for 
the space program. 

As for the Civilian-Military Liaison 
Committee, Glennan said it is impera- 
tive that NASA-Dcfcnse Department 
liaison be conducted at many levels 
and that the attempt to center the ac- 
tivity in one committee has proved to 
be an "unnecessary, cumbersome and 
unworkable mechanism.” 
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Increase in Atlas, Polaris Funds 
May Be Asked by Administration 


By Katlierinc Johnsen 

Washington— U. S. Defense Secretary 
Thomas S. Gates, Jr., indicated last 
week that the Administration may soon 
ask Congress for funds to increase Fis- 
cal 1961 procurement of the Air Force- 
Convair Atlas ICBM and the Navy* 
Lockheed Polaris fleet ballistic missile. 

Testifying before a joint session of 
the Senate's Preparedness Investigating 
Subcommittee and Space Committee, 
Gates said the Defense Department is 
"contemplating” augmentations of the 
two programs. He said USAF and Navy 
have submitted to him proposals out- 
lining various methods of accelerating 
the programs. Gates’ testimony con- 
finned earlier reports that the Adminis- 
tration is thinking of increasing its re- 
quest for Fiscal 1961 defense spending 
(AW Mar. 14, p. 25). 

The Administration's Fiscal 1961 
budget now under consideration bv the 
House and Senate Appropriations Com- 
mittees provides for 13 squadrons of 
10 Atlas missiles each and for three 
Polaris-equipped nuclear submarines. 

Last year. Congress voted funds to 
purchase 17 Atlas squadrons, but De- 
fense Department is buying only 13 
Atlas squadrons. Navy asked for nine 
Polaris submarines in the Fiscal 1961 
program and got three. 

Gates said he was considering placing 
more Atlases at sites already authorized. 
Any additional Atlases ordered prob- 
ably would be the long range version 
(see p. 34). 

Gates observed that, in connection 
with the Atlas and Polaris programs. 
Defense Department also is reviewing 
related programs such as Titan and 
solid-propellant Minuteman ICBM 
projects. 

Air Force has reported that Atlases 
ordered now or in the near future could 
start closing the missile gap at the end 
of 1962, as against early 1963 when 
Minuteman ICBMs may start coming 
into the inventory in numbers. 

Gates also testified that a decision 
will be made within six months as to 
whether to move into production of 
the top-priority Midas missile warning 
satellite and development of the sup- 
port aspects of the system. 

Senate committee questioning was 
primarily aimed at clarifying Gates’ 
controversial interpretation of intelli- 
gence estimates to support his conclu- 
sion that the anticipated missile gap will 
be substantially less than the three-to- 
onc ratio estimated previously by former 
Secretary of Defense Neil McElrov 
(AW Feb. 1. p. 20). 


In January, Gates told the House 
Appropriations Committee: "Secretary 
McElrov was operating on the basis of 
capability figures that produced, on a 
theoretical capability basis, something 
that was like three to one. This new 
intelligence estimate has narrowed the 
differences.” 

In last week's testimony, Gates 
doubted that McElrov had ever made 
the thrcc-to-onc superiority estimate. 
He said that a “research group” ap- 
pointed in the Department of Defense 
had been unable to ascertain that 
McElrov had made the estimate. 

Sen. E. L. Bartlett (D.-Alaska) sug- 
gested that instead of establishing a 
committee to determine "whether Mc- 
Elroy said what he is said to have said,” 
Defense Department should have 
“picked up the telephone and asked 
Mr. McElrov.” 

Sen. Stuart Symington (D.-Mo.) told 
Gates that the closed-door testimony of 
Allen W. Dulles, director of Central 
Intelligence Agencv, is a “direct con- 
tradiction” to the testimony of Gates, 
and that the missile gap will be greater 


New York— Helicopter sales in the 
U. S. will grow tenfold in the next dec- 
ade, Stanley Hiller, Jr., president of 
Hiller Aircraft Corp., said here last 
week. He also predicted a 75% increase 
in Hiller's commercial helicopter busi- 
ness during 1960. 

Hiller's 1959 sales reached a high of 
516,211,624. a 28% increase over 1958. 
Income last year was 5640,903, or 
5305,903 after taxes. Commercial and 
subcontract sales for 1959 were 29% 
higher than in 1958. Military sales 
were up 22% over the previous year. 

Backlog of military and commercial 
orders at the end of the vear stood at 
512.033.000, of which about Sll mil- 
lion is military. Some S7-8 million 
more worth of orders now is in the 
process of negotiation, according to 
James T. Dresher, vice president-fi- 
nance. All of Hiller's $1.6 million long- 
term debt was converted to capital 
stock or retired during the year. Share 
owner’s equity' rose from $8.29 to 59.61 
per share during 1959. 

Rate of growth of the helicopter in- 
dustry will be considerably beyond that 
of fixed-wing aircraft both in dollars 
and units, Hiller said. Conventional 
rotorcraft, lie feels, should eventually 


than estimated by McElrov, rather than 

Gates declined to give his numerical 
estimate of Russian missile superiority, 
commenting that it is “terribly mislead- 
ing to get into ratios and specific num- 
bers” because they do not take into 
account factors such as accuracy, reli- 
ability, defense posture, hardening of 
bases. “I don’t know how to announce 
a ratio without causing more eonfti- 

Committcc Counsel Edwin L. Weisl 
pointed out that the Defense Depart- 
ment has consistently underestimated 
its own missile requirements by wide 
margins and suggested that “you could 
be just as wrong in underestimating 
the Russian capability.” The budget 
amounts requested by Defense for mis- 
siles, as compared with the amounts 
which were ultimately programed, for 
the past five fiscal years were given by 
Weisl as: 5159 million requested in 
the 1956 budget, and 5526 million ulti- 
mately programed; SS59 million re- 
quested in the 1957 budget, and 51.4 
billion programed; SI. 9 billion re- 
quested in the 1958 budget, and 52.1 
billion programed; S2.4 billion requested 
in the 1959 budget, and 52.9 billion 
programed; S2.5 billion requested in 
the 1960 budget, and 53.3 billion pro- 
gramed. 


attain cruise speeds approximating 251) 
mph. A civilian market for VTOL 
aircraft should be here in five to seven 
years, he estimated, with a military mar- 
ket in five years. He believes the entire 
air transportation svstem faces total 
conversion to VTOL. 

Hiller’s tilt-wing X-1S, undergoing 
transition tests at Edwards AFB, Calif., 
lias been flown at up to 18 deg. tilt in 

Full” conversion, at 15.000 ft., will 
start within the next few days. 

The company also is building an ex- 
perimental annular ejector jet propul- 
sion system, under a contract from the 
Air Branch of the Office of Naval Re- 
search. Hiller will run a full-scale hard- 
ware stand within the next few months, 
using a 5,000-lb. thrust engine. Practical 
limitations, such as vulnerability to for- 
eign object damage, grass matting, etc.. 
have begun to play down the use of 
the ducted fan, according to Hiller. 

Hiller’s first four-place helicopter, the 
12E-4, wall roll off the production line 
this week. First deliveries will be made 
this summer. Later this year company 
will flight test a turbine-powered rI-23 
prototype. The powerplant will be Boe- 
ing T60 of 430 slip. 


Helicopter Sales Will Grow Tenfold 
In Next Decade, Hiller Predicts 
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Lockheed JctStar in four-engine configuration is well into a company evaluation program at Marietta, Ga. Engines are Pratt & Whit- 
ney JT12 turbojets (AW Feb. 29, p. 93) producing 3.000 lb. thrust each. Dual wheel gear replaces original single wheel system. 


Four-Engine Lockheed JetStar Enters Test Phase 




Ranges Exceeding 10,000 Miles 
Predicted for Atlas-E ICBM 


Washington— Ranges exceeding 1 0,- 
000 mi. are expected to Ire reached by 
the Air Forcc-Convair Atlas-E intercon- 
tinental missile, the model that will 
follow the current D-scries in test fir- 
ings at the Atlantic Missile Range. 

Some Atlases also are scheduled now 
to receive the Avco Mark 4 nose cone, 
originally programed onlv for the USAF- 
Martin titan ICBM. this nose cone 
carries a warhead with considerably 
more explosive yield than earlier re- 

Range of an intercontinental missile 
varies with the model, the warhead car- 
ried and the direction in which it is 
fired. Nominal range for the Atlas and 
Titan under original planning was 5,500 
naut. mi. or 6,325 stat. mi. This as- 
sumed that the earth stood still. Due 
to the earth’s rotation, firing in an 
easterly direction increases range, while 
firing in a westerly direction decreases 

Improvements in the missiles, their 
powcrplants, the instrumentation they 
must carry and their re-entry bodies 
hare increased the potential range con- 
siderably above the original goals. 
Atlas-D, for example, already is capable 
of traveling appreciably more than 9,000 
stat. mi. earning the General Electric 
Mark 3 nose cone, which some opera- 
tional squadrons will use. 

Until diplomatic considerations in- 


tervened, the Atlas 51-D, which ex- 
ploded recently at launch, had once 
been scheduled to try for a 9,000 mi.- 
plus range, impacting its re-entry body 
in the Indian Ocean cast of the south- 
ern tip of Africa. 

Although an attempt was to have 
been made to publicize this test to 
counteract the propaganda effects of 
Soviet Russia’s recent long-range mis- 
sile firings into the Pacific Ocean, it is 
expected that the normal test schedule 
eventually will call for a shot of about 
9,000 mi. range regardless of political 
considerations. 

Atlas originally was scheduled to carry 
the General Electric Mark 2 copper 
heat-sink nose cone used on the Douglas 
Thor intermediate range missile. It is 
possible that all operational squadrons 
will carry the ablative type Mark 3 or 
the Mark 4. which also uses the abla- 
tion technique to combat heating. 

Thrust of the Rocketdync engines 
powering the Atlas have been improved 
from the nominal 360,000 lb. total 
thrust to a planned 402,000 lb. for the 
E-series Atlas (AW Feb. 29, p. 23). 
Other gains in range have been achieved 
by switching from corrugated metal to a 
glass-fiber skirt around the two booster 
engines, by decreasing avionic equip- 
ment weight and by shifting engine sys- 
tem components from scattered loca- 
tions at the aft end of the missile to 



NASA Contract Bids 

Washington— Five 
lirust hydrogen fne 


it of a 200,000-lb- 
:d engine that will 
the National Aero- 
s Sa- 


turn space vehicle. Tli 
dyne Division of North American Avia- 
tion, Inc.; Bell Aircraft Corp.; General 
Electric Co.; Pratt & Whitney, and Aero- 
jet-General Corp. Two companies that 
attended the bidders’ conference did 
not offer proposals. They are Thiokol’s 
Reaction Motors Division and Garrett's 
AiRcscarch Division. Contract is ex- 
pected to be awarded in May. 

Airframe bidders for the S-4 stage of 
the Saturn last week began making 
verbal presentations to NASA. Written 
bids were submitted earlier bv 11 com- 
panies (AW Mar. 7, p. 329).’ Contract 
is expected bv Apr. 1. 

Proposals for the three kilowatt Sun- 
flower 1 solar energy collector system 
for use on Centaur and Saturn vehicle 


locations nearer the engines themselves. 

These improvements will give the E 
model a range of from 8,000 to more 
than 10,000 mi., depending on the re- 
entry bodies used. 

The Avco cone was designed to be 
interchangeable between Titan and At- 
las, as were many of the ICBM compo- 
nents, but until recently it had been 
programed only for the Titan. Avco 
cone made its only flight aboard the 
Atlas thus far on’ missile 44-D last 
Jan. 26. 

Another improvement acquired partly 
as a result of the Titan program, which 
was begun approximately a year after 
Atlas, is all-inertial guidance. Atlas test 
missiles fired thus far hare all carried a 
General Electric-Burroughs radio-iner- 
tial system, but the first Anna inertial 
package took its initial checkout ride 
on Atlas 42-0 on Mar. 8 (AW' Mar. 14. 
p. 35). 

Prior to the all-inertial shot and the 
explosion of Atlas 51-D, Atlas has made 
44 flights, 78% of which had been con- 
sidered successful, 15% partially suc- 
cessful and 7% unsuccessful. 


Second X-15 Makes 
Sixth Powered Flight 

Los Angeles, Calif.— North American 
Aviation’s No. 2 X-15 made its sixth 
powered flight last week. Total flight 
time w>as 9 min., of which 4 min. were 
under power. Scott Crossficld piloted 
the vehicle. 
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On American Airlines’ New Convair 600s 


SP-30 FLIGHT CONTROL SYSTEM 


When American Airlines’ luxurious 
new General Dynamics Convair 600s 
go into service in 1961, passengers will 
travel faster than ever before — at a 
cruising speed of 635 miles per hour. 
To meet the demanding control 
requirements at this speed and to 
assure the ultimate in passenger com- 
fort, American Airlines specifies 
Sperry's SP-30 Flight Control System 
—the system designed and engineered 
specifically for high-speed multi-jet 
and turbo prop transports. 


From take-off to landing, the SP-30 
assures smooth operation at all speeds. 
Control in altitude, cruise and radio 
guidance modes is closer . . . all-weather 
landing approach controls arc vastly 
improved. Integrated Sperry flight 
instruments give the pilot a detailed 
picture of the aircraft's position and 
progress. 

Through specifying the SP-30 for its 
new Convair 600s, American Airlines 


joins an ever increasing number of air- 
lines giving their passengers greater 
comfort and greater assurance of on- 
schedule performance. 
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PROVEN PERFORMANCE* 

with Canadian Marconi Company's 

DOPPLER NAVAID 

ARINC VERSION 

Standard production units of Canadian Marconi 
Company's Doppler Navaid have been proved 
by over 15,000 hours (4,000 jet) in routine 
service and ordered by: 

PAN AMERICAN WORLD AIRWAYS 
IRISH INTERNATIONAL AIRLINES 
KLM ROYAL DUTCH AIRLINES 
VARIG 

♦Proven Performance from 40 to 42,000 
feet . . . even over smooth water. 

For many other good reasons why you should install 
the Canadian Marconi Doppler Navaid, consult the 
most experienced commercial doppler manufacturer: 

CANADIAN MARCONI COMPANY 

AVIATION DEPARTMENT 
Commercial Products Division 

2442 Trenton Avenue, 

Montreal 16, Canada. 
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U. S. Court Denies ALPA Appeal 
Oil Pilot Age Retirement Ruling 


New York— About 35 pilots were 
grounded last week when an eleventh- 
hour legal appeal filed by the Air Line 
Pilots Assn, failed to stay the Mar. t 5 
effective date of Federal Aviation 
Agency s regulation forcing retirement 
upon airline pilots at age 60. 

The pilots request for an injunction 
that would bar enforcement of the age 
limitation, promulgated last December 
by Administrator Ehvood R. Quesada. 
was denied bv the U. S. District Court 
for the Southern District of New York. 
Speaking through Judge Alexander 
Bicks. the court refused to postpone 
the ruling's effective date pending an 
appeal by the pilots. 

Within hours after this decision had 
been handed down, ALPA attorneys 
sought to reverse it in U. S. Court of 
Appeals, which upheld the lower court 
but ruled that the pilots could restate 
their case for setting aside FAA’s age 
limitation before a three-judge court 
on Apr. S. 

Eastern Air Lines unexpectedly allied 
itself with ALPA in a motion asking the 
Court of Appeals to make final deter- 
mination of the retirement regulation's 
legality before allowing it to take ef- 
fect. The carrier’s plea for a stay also 
was rejected by the court. 

Eastern, which will lose eight senior 
captains this year under the age order, 
argued that it would be forced to under- 
take costly training programs for pilots 
moving up the company's seniority list 
into the aircraft formerly flown by those 
grounded. The carrier did not, how- 
ever. make known its position on the 
‘merits of the FAA regulation. 

ALPA’s counsel told Aviation Week 
that new briefs definitely would be filed 
with the appellate court and that both 
the pilots' association and the govern- 
ment would rc-arguc the age order in 
April. In presenting its case in District 
Court last month (AW Feb. 29, p. -171. 
ALPA contended that the compulsory 
retirement regulation deprived pilots, 
as federal licensees, of their property 
rights without due process of law. To 
this Judge Bicks responded: 

"Any attempt to weigh the counter- 
vailing considerations of dollar loss to 
the approximately -10 pilots (to be 
grounded) against the public safety in 
air carrier operations borders on vulgar- 
ity." Concluding his 10-page opinion. 
Judge Bicks again referred to ALPA's 
assertion that pilots’ rights under the 
Fifth Amendment were being violated 
by the FAA regulation. Me said that no 
authority for the position that pilots 
had "a vested right without limit as to 
duration” to fly airline transports could 


be found either in the statute creating 
the FAA or in the terms of the airmen's 
licenses issued by the government. 

The judge also sided with the admin- 
istrator rather than ALPA because: 

• Airline industry, through the Air 
Transport Assn., agreed that age 60 re- 
tirement is a "reasonable and judicious" 
limitation which ATA would prefer to 
see adopted. 

• Aerospace Medical Assn, supported 
the age order. 

• Chairman of the governing body of 
the Cornell-Guggenhcim Aviation 
Safetr Center. Harry F. Guggenheim, 
backed the regulation. Judge Bicks 
quoted Guggenheim as saying: ". . . 
There is increasing evidence that as 
men grow older, tliev unfortunately 
experience deterioration for which ma- 
turity. experience, judgment and skill 
cannot compensate adequately . . . 
where higher speeds significantly reduce 
the time available to conduct a se- 
quence of operations in emergencies. 
There is no doubt that many of these 
older pilots can successfully continue 
flying their present aircraft, and even 
make transition to faster ships by com- 
pleting more objective and rigid flight 
checks. But there will be the occasional 
one who cannot— and this fact may not 
be discovered until there is a disastrous 
crash, which may take many lives." 

• Testimony of most aviation medicine 
authorities holds that aging slows rc- 


News Digest 


Pan American World Airways, Inc., 
has received a S18.S21.S51 Army con- 
tract to establish and operate a facility 
for surveillance drone and electronic 
environmental testing at Army's Elec- 
tronic Proving Ground, Fort Huachuea. 
Ariz. Testing will begin in approxi- 
mately- two months. Bell Aircraft’s Avi- 
onics Division, as principal subcontrac- 
tor. was awarded S7.6 million for its 
part in the program. 

Qantas Empire Airways lias ordered 
three Boeing 707-1 38B transports in ad- 
dition to its original purchase of seven 
which have been delivered. The three 
new aircraft will be powered with Pratt 
& Whitney JT3D turbofan engines 
and. later, the first seven will be retro- 
fitted with the new powerplant. 

Lockheed company-funded experi- 
mental helicopter crashed in a farm 
field near Newhall. Calif., recently, in- 


Comet IV Hits Hilltop 

Madrid, Spain— British Overseas Air- 
ways Corp. dc Havilland Comet IV jet 
transport, bound for London from 
Buenos Aires, made a night emergency 
landing at Barajas Airport here after 
striking a hilltop on the downwind leg 
and recovering for a successful go-around. 

Tile main gear was extended and 
wheels were reported tom off on im- 
pact. On landing, the left strut was torn 
away and the aircraft groundloopcd 
around the left wingtip. The crew and 
29 passengers escaped injury. Tile Bara- 
jas runway involved is 9,2*10 ft. long. 

The accident was the second night 
landing mishap involving a BOAC 
Comet since Dec. 23. when a Comet 
landed gear-up at Rome. The pilot has 
undergone disciplinary action. 


juring Pilot Vaughn Krug. Helicopter 
reportedly is two place and has simpli- 
fied controls eliminating need for a 
collective pitch control. 

Hughes Tool Co.'s Aircraft Division 
will aim its Hughes 269A helicopter 
(Army YHO-2HU) at a civilian mar- 
ket with production at Culver City, 
Calif., now scheduled for 300-400 air- 
craft per year. Price will be 522,500. 
The helicopter is powered by a Lycom- 
ing O360-C2B engine of 180 hp. (AW 
Oct. 27. 1958, p. 28). 

Ignition failure of the second stage 
of the Martin Titan C-l during its Mar. 
7 firing from the Air Force Missile Test 
Center at Cape Canaveral, Fla., has 
been attributed to the gas generator 
valve. 'Iliis valve failed to open, and the 
shirt sequence was terminated automati- 
cally before either the gas generator or 
the combustion chamber started. Elimi- 
nation of this valve has been under con- 
sideration for some time in a design 
simplification program for the engine. 

John II. Rubcl was named last week 
to replace Dr. Howard A. Wilcox as 
deputy director of defense research and 
engineering on Apr. 1. Rubcl has served 
as assistant director of defense research 
and engineering (strategic weapons). 

Temco Corvus air-to-surface missile 
was launched last week in its first fully- 
guided flight from a Douglas A3D at a 
surface target on the Pacific Missile 
Range sea test area. 

Lambert J. Gross, vice president-fin- 
ance and treasurer of General Dynamics 
Corp., resigned effective Mar. 31 be- 
cause of a policy difference within the 
company, 'l'he resignation came at the 
same time as the appointment of two 
new executive vice presidents including 
W. P. Cullandcr, vice-president-finance 
for the Weyerhaeuser Co. 
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AIR TRANSPORT 


Used Plane Market Soft, but Not Glutted 


Airlines study new markets, uses for piston planes in 
face of aircraft price drops and high jet payloads. 

By Glenn Garrison 

New York— Wholesale dumping of piston-engine aircraft on the used plane 
market has not occurred although many experts were predicting this a year ago 
when the shift to jet equipment began in earnest. 

For a variety of reasons, an Aviation Week survey revealed, airlines are 
phasing out their piston-powered fleets at a slower pace than had been widely 
expected. Among the factors affecting the current market: 


• Prices of most four-engine piston 
planes have declined considerably over 
the past year. An exception is the 
Douglas DC-4. Some aircraft, as the 
Boeing Stratocruiser and Douglas DC-7, 
apparently are not salable in the pres- 
ent market. 

• Credit rather than cash is increas- 
ingly a requirement of airliner selling, 
with well-heeled airlines less and less 
interested in piston equipment. 

• High traffic volumes have enabled car- 
riers with jets to keep their older planes 
busy on secondary routes. Even where 
this is economically marginal, an airline 
may prefer to use its planes rather than 
sell in an uncertain market, perhaps 
under liberal credit terms. 

• Conversion to cargo service of sev- 
eral piston tvpes has given them a new 
lease on life. Among them are the 
Douglas DC-7 and DC-7C and the 
Lockheed 1049C, 1649A and 749A. 

• Turboprop conversion of the Convair 
340 has boosted its appeal to corpo- 
rate and airline buyers. Other piston 
aircraft may be considered for similar 
conversions. 

Soft Market 

While the present used aircraft mar- 
ket in general is soft, the survey dis- 
closed a belief in many industry quar- 
ters that new markets can be found to 
keep many piston transports busy and 
productive for many years. 

Some of these sources foresee a new 
era of air sendee in such areas as South 
America and Africa. The availability of 
used transports at depressed prices may 
be an opportunity for many countries 
to leapfrog rail and road transport de- 
velopment into the air age. But it is 
generally conceded that many complex 
factors as financing, analyzing needs 
and meeting requirements with a wide 
variety of proposals must be considered 
in a greatly expanded effort to develop 
the new markets. 

Uncertainties and complexities of 
the current used aircraft market are 
illustrated by the recent renegotiation 


of a disposal agreement between 
American Airlines and aircraft dealer 
Frederick B. Aver (AW Mar. 7, p. 
334). 

Under original agreements reached in 
late 1958 and early 1959 (AW Apr. 27. 
p. 42), Ayer contracted to buy 30 Amer- 
ican Convair 240s and 45 of American's 
DC-6 scries aircraft, with the planes 
to be phased out gradually over a period 
of about three years. Ayer also took first 
refusal rights on the remaining 36 of 
American’s DC-'6 series planes. 

Two Deals 

At that time. American had sold 
25 DC-7s to General Aircraft and Leas- 
ing Division of General Dynamics 
Corp. as a trade-in deal connected with 
the purchase of Convair 600 jet equip- 
ment. American, therefore, seemed 
with these two major deals and the 
cargo conversion of 10 DC-7s to have 
i i lo del the bulk of its piston fleet well 
ahead of time. 

But the new arrangement with Ayer 
makes the dealer only American's U. S. 
and Canadian sales agent as far as the 
DC-6 airplanes are concerned and Ayer 
is no longer committed to buy them. 
The Convair arrangement remains as it 

own sales agents to handle aircraft dis- 
posal in other countries around the 
world. A consultant has been hired to 
guide the program, and agents recently 
have been established in England and 
Japan, with Mexico to follow soon. 

During the period of the old agree- 
ment, Ayer leased or sold 20 of Amer- 
ican’s Convairs and four DC-6s and 
DC-6Bs. Most of the Convairs went to 
corporate users. Two of the DC-6 types 
were leased to airlines (Mackey and 
Delta) and the other two were sold, one 
to Lockheed Aircraft Sendee and one 
to Reynolds Metals Co. Ayer said the 
Reynolds transaction was the first sale 
of a four-engine, pressurized aircraft to 
a corporation for international opera- 
tion as an executive plane. 


Frederick Ayer told Aviation Week 
that the used four-engine transport 
market had not developed as much as 
he expected a year ago. The selling 
market is uncertain, he said, and there 
is less availability of surplus aircraft 
than had been expected. Airlines are 
finding uses for their piston planes, such 
as cargo conversions, whereas thev had 
been planning to sell the same planes. 

In some cases a sale at depressed 
prices would be economically marginal 
and the airline would prefer to hold 
on to the plane. Basic demand has been 
less than expected, too, according to 
Ayer. The "talking demand” is as great 
as ever but is not reflected in closed 
deals. Prices. Ayer said, have now 
dropped to the lowest point that seller 
interest can be maintained. 

Planning Problems 

Regarding the American agreement, 
Ayer said he ran into difficult planning 
problems in trying to provide airplanes 
withdrawn from American’s routes, in 
accordance with the demands of poten- 
tial airline customers. The complexities 
of this problem begin with American’s 
need for advance notice that certain 
airplanes must be phased out of the 
route pattern within a certain time. 

difficult time deciding exactly which 
model and configuration will best suit 
his needs. 

American owns eight different DC-6 
series models, in various configurations 
and built in different years, with vari- 

Overhaul time may have to be fitted 
into the prospect’s maintenance sched- 
ule. In some cases airline prospects have 
taken so long to make up their minds 
that insufficient time remained to 
modify the aircraft by the date delivery 
was required. 

In other instances airplanes actually 
have been pulled out of service and put 
back in again when the prospect 
changed his mind about what was 
needed. This complicated planning and 
pricing problem has caused headaches 
both to American and to Aver, the 
dealer said. 

Ayer as of a year ago was planning a 
world-wide expansion program to pro- 
mote selling, leasing, financing and 
other used aircraft programs for foreign 
airlines. This has not materialized be- 
cause, Ayer said, the market has not 
developed as he expected. Chances of 
some aircraft types on the future world 
market are presently unclear, Ayer said. 
Merchandising the aircraft is a highly 
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vered by an option to pur- 


Used Aircraft Prices 


Current asking prices c 
prices a year ago. The pi 
Type 

DC-3 

DC-4 

DC-6 

DC-6A (long range) 

DC-6B domestic 

ong range 


DC 7 
L049 
L749A 
L1049G 
L- 104911 
C240 .. 

C-340 . 

C-440 

M-202 

M-404 

B-377 

Note: L-1649A not presently on the m 


45-60,000 

180-250,000 

380.000 
800-900.000 

450.000 
600-700.000 
650-700,000 

150.000 

250.000 
500-550,000 

900.000- 1 million 

200.000 

350.000- 450.000 
400-550.000 

120,000 


240.0C 


1-1.1 million 

700,000 

800-900,000 


involved and technical field. Forecasting 
the four-engine transport market— pre- 
dominantly an airline market— is diffi- 
cult because, among other reasons, in- 
dividual transactions will be in quantity, 
with six or eight airplanes a typical 
number of units. However, Ayer ex- 
pects his activity in some airline planes, 
as the DC-6 and DC-6B, to increase 
"but I don’t see us handling 30 Dou- 
glas planes in 1960 or 1961.” 

Some used airline planes, as the 
Stratocruiser aren't salable, according to 
Ayer. But a future may be found for 
some of them through possible lease 
arrangements. Resale of the DC-7 has 
been "exceptionally disappointing.” 
But the convertible Lockheed 1049H 
Constellation, on the other hand, is 
holding up well and should continue to 
do so. 

Market for the twin-engine Convair 
transports is strong in both the airline 
and corporate fields, Ayer said. There is, 
in fact, a scarcity of supply of the 340s 
and 440s, and prices of these aircraft 
may go up. 

Executive Market 

Ayer’s main activity at present is 
merchandising American’s airplanes, he 
said. For the future, he foresees consid- 
erable activity in the executive market 
and a gradual expansion of the four- 
engine market. But the company’s over- 
seas expansion plans arc in abeyance 
for the time being. Activity by Ayer in 
handling jet or turboprop aircraft is not 
expected in the near future. 

None of American’s 25 DC-7s ab- 
sorbed by General Aircraft and Leas- 
ing has been sold, but 12 are out on 
lease to Overseas National Airlines. 
Primary use is in Military Air Trans- 


port Service contract work. One prob- 
lem with the DC-7 cited by several 
sources is its Wright Turbo Compound 
engines— also a drawback with late model 
Super Constellation aircraft. These en- 
gines arc generally conceded to be ex- 
pensive to maintain and operate. How- 
ever, Overseas National reportedly has 
been operating its leased DC-7s with 
lower power settings and nursing the 
engines in a way that would be imprac- 
ticable in a competitive situation where 
speed is more important. 

American sold its DC-7 airframes and 
basic engines to General Aircraft and 
Leasing Division at about 5880,000 per 

American, first domestic operator of 
its own jet equipment, has about 124 
piston engine planes in a fleet of 191 
aircraft including Boeing 707-1 20s and 
Lockheed Elcctra turboprops. The air- 
line has sold seven aircraft, all of the 
DC-6 series, this year. It plans to offer 
1 3 additional aircraft for sale this year, 
including DC-6s, DC-7s, Convairs. 

American plans a flexible approach 
to marketing its surplus planes. Regard- 
ing financing arrangements, a spokes- 
man said the airline is "willing to ac- 
cept almost anything that makes sense.” 
None of American’s planes presently is 
out on lease, but "we’re open for any 
kind of deal.” 

Pan American World Airways, with 
a current fleet that includes 21 Boeing 
and Douglas medium and long range jet 
aircraft, still is using most of its piston- 
powered fleet. Ten DC-7Cs are being, 
or have been, converted to all-cargo con- 
figuration. Two DC-6Bs have been sold 
to Icelandic Airways. Seven more 
DC-6Bs have been leased to Capital 
Airlines, with four others optional, and 


all 1 1 arc cov 
chase. 

Aside from the above and a DC-6A 
leased to Panagra, Pan American’s pis- 

was prior to introduction of jets. It in- 
cludes Stratocruisers, DC-7Bs, DC-7- 
Cs, DC-6Bs and various DC-4 config- 
urations. Pan American said the use of 
its piston aircraft is aided by a high 
demand for service and a route flexibil- 
ity that makes it possible to shift air- 
craft to the best areas. 

Trans World Airlines, a jet operator 
since last March, now owns a fleet of 
15 Boeing 707-1 20s and five 707-320s. 
It is scheduled to receive seven more 
Intercontinentals and 30 Convair 880 
jets. Disposal of its used aircraft is the 
responsibility of Vice President Frank 
Busch, who has been handling this job 
since last May. 

TWA has disposed of 34 aircraft, 
some sold outright and some on lease- 
purchase arrangements. Some 28 of 
these planes have been delivered. Trans- 
actions include the sale of five DC-4 
cargo aircraft: sale of seven Martin 202s 
and 16 Martin 404s, sale of one Lock- 
heed 049 Constellation and one 749A 
Constellation: sale of two and lease of 
one Lockheed 1049A; sale of one and 
lease of one Lockheed 1049G. 

Sale of one 1649A is now being ne- 
gotiated. Its remaining fleet includes 
27 Lockheed 1649As, which at present 
have not been made available for sale. 
One DC-4 cargo airplane is used for 
route support and is not on the mar- 
ket. Eight 1049As are available. 
Twenty-nine 404s also arc waiting for 
buyers. Eighteen 1049Gs are not pres- 
ently being offered for sale. 

Realistic Pricing 

Realistic pricing, in Busch’s view, is 
the key to disposing of the surplus air- 
craft. TWA has planned for some time 
to keep the bulk of its 1649A fleet at 
least through this summer. It expects 
to find considerable use for them in 
charter work and on ovcrscase services 
where airports are unsuitable to jet 
operations. Another consideration, of 
course, was the difficult)' of disposing 
of them at good prices. TWA also re- 
ports that the piston aircraft are keep- 
ing busier than many observers had 
predicted. 

Present and future prospects for the 
used aircraft market, as viewed by sev- 
eral major dealers in discussions with 
Aviation Week, may be summarized 

William C. Wold Associates, trans- 
port aircraft brokers: There will be an 
excess of supply over demand in the 
four-engine category, and prices will 
continue their downward trend. How- 
ever, certain aircraft will stand out from 
this trend. The 1049H convertible car- 
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First Convair 600 Forward Fuselage Assembled 

First forward fuselage section of the Convair 600 turbojet transport moves from assembly 
area into primary construction where wiring, ducting and insulation work is done prior to 
mating with the wing and another fuselage section. The transport, which is powered bv 
General Electric CJ-805-23 aft fan engines, will make its first flight this September. 


go-passenger plane, for example, will 
find a nonscheduled and charter oper- 
ator market because of its flexibility. 
The DC--*, which is "the DC-3 of flic 
market." has suffered less 


of a 


r-engine 


craft 


are still in some demand and the price 
has bottomed out around $700,000. 
Convair 340s and 440s arc priced 
higher than a vear ago, and their turbo- 
prop convertibility has given them "a 
new lease on life.” There is no real re- 
placement for these aircraft. Supply of 
Vickers Viscount turboprop transports 
is plentiful, and Bristol Britannias are 
also available, but demand for the Bri- 
tanuias will be "very minor.” There will 
not be much demand for Viscounts 
either. Constellation 049s and 749s arc 
sitting at airports around the world and 
their price is near scrap level. The 1049 
is “going begging” also. 

Wold sold 69 transport aircraft last 
year, with a total sales value of about 
SI 8 million. The Convair series aircraft 
accounted for 38 of the sales. Wold 
sold eight four-engine planes, including 
dc Havilland Herons, DC-4s, DC-6s 
and one Viscount. 

Wold said there is considerable in- 
terest in used transports from airlines 
without the cash to pay for them. The 
field is “a money market more than an 
aircraft market” in many cases. Ex- 
tremely flexible arrangements for pay- 
as-you-go financing and other services 
will have to be made to tap this de- 


mand. An airline with surplus planes to 
sell, as Wold sees it, has three alterna- 
tives: let the aircraft sit and hope the 
market will come back; scrap the planes; 
or work out liberal programs for cus- 
tomers who need them. 

Price Impact 

Wold believes the low prices of used 
transport aircraft can in the next few 
years produce a greater impact on air 
transportation than even the advent of 
jets. A real mass market can be devel- 
oped, he said. In countries such as 
Brazil, where strong efforts toward in- 
dustrialization are being made, cheap 
air services could take the place the 
railroads did in the evolution of trans- 
portation in the United States. 

Another optimistic view of the long- 
range prospects for selling used trans- 
ports was expressed by Charles A. Car- 
roll. rice president-aircraft sides of the 
Babb Co., now a division of Interna- 
tional Aircraft Services, Inc., which is a 
subsidiary' of the Atlas Corp. 

Carrol! told Aviation Week that 
the problem is not in selling aircraft but 
in providing money. Babb finances 
many of its deals with its own money 
and for the past eight months has given 
pay-as-you-go terms to customers when 
such arrangements seemed appropriate. 
In addition to selling and leasing air- 
craft. the company and its affiliates op- 
erate overhaul facilities at several points 
and maintain a chain of aircraft parts 
warehouses at New York. Beirut, Paris, 


Miami. Montreal, Mexico and Los An- 
geles. This parts inventory and service, 
Carroll said, is an answer to what will 
develop as a major problem in the oper- 
ation of used plane fleets by struggling 
new airlines around the world, i.e„ hav- 
ing replacement parts available with- 
out carrying large inventories. Babb is 
expanding its warehouse system and 
plans to include a location in the Far 
East this vear and possible others in 
Africa and Latin America. ' 

Through another division of Interna- 
tional Aircraft Services-Fliglit Enter- 
prises— Babb is attempting to rescue the 
749A Constellation bv providing a 
cargo conversion. Carroll said 5100,000 
has been invested in this conversion 
program and the first airplane will be 
ready in about 30 days. 

The aircraft, owned by Babb, are 
being converted at Flight Enterprises’ 
facility at Hartford, Conn, and will be 
offered at 5350,000 to S450.000 in all- 
cargo or convertible cargo-passenger 
configurations. Cargo payload is said 
to be 26,000 lb. over a 2,000-mi. range. 
This program will open up an entirely 
new market for the 749, which other- 
wise has a verv limited potential, Car- 
roll said. 

In Carroll's view there is a “bottom- 
less pit” of sales potential for used air- 
craft in the Middle and Far East, Africa 
and Latin America. But considerable 
"missionary work” remains to be done. 
Babb prefers to deal in fleets rather 
than in single aircraft and to work from 
a long range point of view in filling a 
customer's needs, including future up- 
grading of his fleet. “I've got to go 
through about four transactions to sell 
a DC-6,” Carroll said. 

As an example, Babb sold DC-4s to 

taking DC-ff 'in 'trade.'"^!: DC-Vs 
then were sold to a carrier in the Middle 
East. Babb will follow the activities of 
the supplemental, and in a year or so 
may provide it will an upgraded re- 
placement for the DC-4s, assuming 
Babb feels the airline is ready for the 
step. Then the DC-4s could be taken 
back and offered somewhere else in a 
similar program. 

Carroll said Babb’s sales last vear in- 
cluded seven DC-3s, seven DC-4s, 14 
Lockheed 749s, two 1049s, three 
1049Es. two 1 049Gs. six DC-6s. three 
Convair 240s and four Convair 340s. 
The Constellation sales were about half 
domestic and half foreign. Only two 
airplanes were leased last year— 749s— 
but Babb plans to go into leasing much 
more heavily this year, Carroll said. 

Babb's activities include handling 
traded-in aircraft for Boeing and Lock- 
heed, and its current inventory includes 
nine Boeing Stratocruisers fumed in 
by British Overseas Airways Corp. to- 
ward the purchase of 707-420 jets. Babb 
also has an arrangement with Scandina- 
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vian Airlines System through which 
Babb will receive 12 SAS DC-6Bs this 
spring, and 12 DC-7Cs next year. This 
arrangement also will cover SAS's jet 
Caravcllcs and Douglas DC-8s when 
they become available later. 

The DC-7 and Stratocruiser are dif- 
ficult aircraft in the present market, 
Carroll concedes, but he believes mar- 
kets can be developed for both aircraft. 

Upgrading of Military Air Transport 
Service aircraft requirements, and heavy 
MA I'S commercial contracts, will create 
"quite a shuffle" in the aircraft market 
this year and will stimulate the market 
considerably, Carroll said. 

Underdeveloped areas where transpor- 
tation rather than competition is impor- 
tant offer the only hope for moving 
surplus piston aircraft in volume, accord- 
ing to Robert I. Hcllicscn, president of 
Aircraft Exchange, a year-old organiza- 
tion with world-wide membership. Fif- 
teen airplanes have been sold or leased 
through the exchange since January, 
1959. 

At present, the exchange finds activ- 
ity in the jet and turboprop field greater 
than the trading in used piston aircraft, 
Hcllicscn said. So far this has been on 
an “informal" basis. Some major air- 
lines arc adjusting their turbine orders 
and some smaller carriers arc finding 
turbine equipment necessary for com- 
petitive reasons. Within the past few 
months, Helliesen said, there has been 
considerable informal activity in this 
connection involving the exchange. 

Examples: a small foreign carrier is 
looking for a plane of the 707-1 20B 
type: another foreign airline is inter- 
ested in a lease-purchase Electra deal: 
another wants early DC-8 delivery. 
Other lease or sale negotiations are un- 
der way for Comets, 707-1 20s and 

Regarding the prospects for surplus 
piston aircraft, Helliesen said most 
credit-worthy airlines are interested in 

ing, therefore, is a prime problem. 

Aircraft Exchange has proposed that 
a survey bv specialist teams be under- 
taken, with government backing and 
participation, to study the air transpor- 
tation potential in certain areas— 
Brazil, for example— and to pinpoint 
the types of aircraft, financing terms 
necessary’, and other factors. Over-all 
coordination of industry and govern- 
ment would then be sought to fill the 
existing and potential needs. As part of 
this broad program, the U.S. would 
provide guarantees for most of the price 
of aircraft sold on easy terms. Helliesen 
said there is much industry support for 
such a program and discussions in 
Washington will be held soon. 

Another aspect of the used aircraft 
market is traac-ins accepted by manu- 
facturers of new turbine-powered planes. 
According to Aviation Week’s survey, 


aircraft already traded in or committed 
to trade-ins by several major U. S. man- 
ufacturers are as follows: 

• Boeing accepted 14 Stratocruisers 
from British Overseas Airways Corp. 
These aircraft were turned over to Babb 
as noted above. 

• Douglas will receive a total of seven 
DC-7s from United Air Lines. North- 
west has the option of turning in 10 
DC-7s and DC-7Cs. The Northwest 
planes will not in any case be turned 
in until the airline’s' DC-8 deliveries 
begin sometime in the next year. 


Washington— Details of a 52 billion 
eight-year program for re-equipping the 
obsolescing fleet of Air Force’s Military- 
Air Transport Service were reported by 
MATS Commander Lt. Gen. William 
B. Tunner at sessions of a House Armed 
Services Subcommittee and the Senate 
Appropriations Subcommittee on the 
Armed Services. 

Gen. Tunner also strongly endorsed 
a new Air National Guard program to 
furnish MATS supplemental airlift. 
The Fiscal 1961 budget submitted to 
Congress contains funds to convert 48 
Boeing KC-97 tankers to C-97 cargo 
aircraft for the Air National Guard 
airlift mission. 

The MATS modernization plan pre- 
sented by Gen. Tunner consists of three 
classes of aircraft— "outsize” cargo air- 
craft for shipment of missiles and other 
heavy military supplies, "fast reaction” 
aircraft and a long-range, high capacitv 
“workhorse.” The requirement for 5& 
aircraft in the outsize cargo category 
has been provided with Douglas C-133 
Cargomastcrs. Thirty C-l 33s have been 
delivered and the remaining 20 are on 
order. Gen. Tunner said he also needs: 

Forty-five converted Boeing KC-135 
tankers for "fast reaction” cargo service. 
If funds are provided in the Fiscal 1961 
budget, Gen. Tunner estimated that 
MAT S could begin receiving deliveries 
in 12 to 15 months. Aircraft would be 
powered by Pratt & Whitney JT-3D 
turbofan engines and be capable of 
landing on runwavs of 6,000 to 7,000 ft. 
• Total of 242 workhorse aircraft. Gen- 
eral specifications for this aircraft— a 
turbofan cargo type with a range up to 
5,000 mi. and a carrying capacity of up 
to 70,000 lb.— alreadv have been dis- 
tributed to industry by the Air Force. 
Gen. Tunner estimated that it would 
be five years before deliveries of such 
an aircraft could begin. As an interim 
measure, he recommended purchase of 
a Douglas DC-8, Boeing 707 or Con- 
vair 600 for conversion to cargo service 
“until we have decided whether or not 


• Lockheed is taking eight Northwest 
Stratocruisers. Trade-in deal with Qan- 
tas involved six 1049 Constellations, 
some of which have been sold. Na- 
tional turned in 1 1 Convair 340s, which 
Lockheed sold to Allegheny. Two Con- 
viar 240s were accepted from Western 
and sold through a dealer. 

• GALCO Division has taken 2 5 Amer- 
ican DC-7s (see above). The manufac- 
turer will not discuss other trade-in ar- 
rangements, but they are understood to 
include some aircraft in connection 
with SAS’s order of Convair 600s. 


this new type will be built and will be 
finished and will be able to do the job 
which we set out to do with it.” He 
suggested purchase of 49 of one of the 
converted passenger types, with deliv- 
eries beginning within a year and a 
half to two years. 

In addition to funds already pro- 
vided for C-l 33s and the S50 million 
included in Fiscal 1961 budget re- 
quests to begin research and develop- 
ment work on the new "workhorse” 
aircraft. Gen. Tunner estimated that 
5250 million a year for the next eight 
years would be needed to implement 
the proposed MATS modernization pro- 
gram. The program has not yet been 
approved by the Air Force. There is 
substantial support in Congress, how- 
ever, for a major MATS re-equipment 

PrU lfcp" L. Mendel Rivers (D.-S.C.), 
chairman of the House Armed Services 
Subcommittee now making a thorough 
study of military airlift, said that "the 
present shortage of modern MATS 
planes able to haul weapons in an 
emergency is frightening beyond de- 
scription." Of the 450 plus aircraft now 
in the MATS fleet, all but the 30 
C-l 33s are considered either obsolete 
or obsolescent and are dependent upon 
island hopping stops to reach the Far 

"sen. A. S. Mike Monroncy (D.- 
Okla.), a member of the Senate Ap- 
propriations Committee and chairman 
of the Commerce Aviation Subcom- 
mittee, promised “to do everything 
humanlv possible to get a minimum 
5100 million this year” for MATS 
modernization. 

The extent that MATS uses com- 
mercial airlines for contract services in 
the future hinges largely upon legisla- 
tion giving Defense Department broad 
authority to place carriers under mili- 
tary control, according to Gen. Tunner. 
He said the authority must apply to 
periods of "heightened tension, and 
not be limited to an actual “emer- 


Tunner Outlines MATS Plans, 
Endorses National Guard Airlift 
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gency" or “war,” and must extend 
military discipline to maintenance per- 
sonnel and company management as 
well as to the flight crews. He said the 
legislation also must take into account 
that “the bounds of a combat zone will 
be difficult to define.” 

On the question of augmentation of 
MATS airlift by commercial carriers or 
by the Air National Guard. Gen. Tun- 
ncr said: “I am interested in having peo- 
ple who are completely and absolutely 
responsive to me, will do what they are 
told, when they are told, how they are 
told, and people are trained to respond 
under combat conditions. 

“So, obviously, I would prefer this 
gap to be filled by military aircraft." 

The assignment of an airlift mission 
to the Air National Guard, Gen. Tun- 
ner said, is “a noteworthy step" because 
it “places augmentation airlift under 
positive military control and disci- 
plines." He added: 

“In the future, we can bolster our 
military augmentation by reorganizing 
air units of the Air National Guard or 
Reserve and by assigning them trans- 
port aircraft as they phase out of active 
Air Force inventory'. . . .” 

The converted C-97s in the Guard 
program will have a 22,500-lb. load 
capability at 2,100 mi. and an 11,000- 
lb. capacity at 3,300 mi. Conversion 
cost per plane will be approximatelv 
S20.000 to 525,000. 

Gen. Tunner said the 116 cargo air- 
craft now in MATS’ Civil Reserve Air- 
craft Fleet are “limited and outmoded" 


DC-6s, Constellations and DC-7s. He 
said MATS plans to reduce its alloca- 
tion of cargo traffic to commercial air- 
lines from 1 1 5 million ton miles in 
Fiscal 1960 to 71.6 million in Fiscal 
1961. Sen. Monronev disputed Gen. 
Tunner’s insistence upon broad military' 
control legislation before steps arc taken 
to develop commercial cargo airlift. 
"We won’t be able to pluck planes out 
of the sky because we have legislation 
when there are no planes there." Mon- 

Gen. Tunner said "the job of the 
civilian airlines is to go out and get 
commercial business and, frankly, to 
stop trying to lean on the Department 
of Defense to get all the business they 
want to build their airplanes. I think 
there is plenty of it if they had the 
right airplane, and they could get their 
prices down.” 

To encourage the purchase of mod- 
ern aircraft by the airlines, Gen. Tunner 
reported that MATS is considering a 
revision of its contract specifications to 
require straight in-loading, longer-range 
nonstop operations and an extension of 
its present one-vear contracts to three 

He firmly supported continued use 
of competitive bids on MATS con- 
tracts. He said that MATS, last Oc- 
tober, obtained a major augmentation 
of its commercial capacity for S39.5 
million under competitive bidding, 
which would have cost 5136 million 
at the lowest common carriage rates 
available at the time. 


Less Federal Regulation Urged 
In National Transport Survey 


Washington— Maximum airline man- 
agement independence combined with 
a minimum or federal regulatory restric- 
tion was urged as a basic formula 
needed to improve the airline industry’s 
role in national transportation last week 
in a special survey submitted to Con- 
gress by the White House. 

Prepared by the Department of Com- 
merce, the survey, entitled “Federal 
Transportation Policy and Program,” 
said the present national transportation 
network of airways, highways, railways 
and waterways is a "loose grouping” 
of individual industries whose overlap- 
ping operations may fail to meet 
the country’s transportation needs. 

Citing a need for the national system 
to be geared to provide adequate ca- 
pacity' at the lowest possible cost to the 
users and with as little federal aid or 
regulation as possible, the survey re- 
jected any additional "centralized think- 
ing from Washington.” Instead, the 
report favored more competitive pricing 
and servicing, with regulations imposed 


only where there is a threat of monopoly 
or destmetive competition. 

The Commerce Department said it 
set a 10-year timetable for implemen- 
tation of the suggested improvements 
in order to give carriers sufficient time 
to change their services and to evaluate 
the effects of any recommendations 
implemented. 

Specific recommendations made by 
the survey to improve the airline indus- 
try' follow this general pattern: 

• Government regulation should place 
the carriers in a position to compete 
fairly with one another with domestic 
regulation of the airlines by the Civil 
Aeronautics Board relaxed to allow 
greater freedom in establishing rates, 

rate power by the CAB. Board members 
should apply this power only in excep- 
tional cases, the survey said, with maxi- 
mum rates applied primarily to monop- 
oly points. 

• Long-haul route award policies of 
CAB should be used to establish com- 


petition in leading domestic trunkline 
markets, but the Board should halt any 
further awards of parallel route certifi- 
cations where jet aircraft may be used 
until the impact and experience of jet 
service has been evaluated. 

• CAB should relax its controls over 
airline scheduling, eliminate or reduce 

trunks and locals, authorize local- 
service carriers to serve cities via com- 
bination air-motor operations and expe- 
dite actions on requests to provide air 
or motor service to any point where rail 
passenger services are being abandoned. 

• Legislation should be enacted permit- 
ting CAB to allow' some carriers to ex- 
plore the possibilities of developing a 
defined mass air transportation market 
through "no-frill, low-fare flights” in 
high traffic density markets. 

• Subsidy payment formulas should be 
changed by legislation to remove any 
domestic trunk carrier from subsidy 
eligibility after five years of subsidy- 
free operation. Subsidy payments to 
local service airlines should be based 
upon the sen-ice provided each com- 
mumtv rather than the carriers' needs, 
and CAB’s use-it-or-lose-it policy should 
be “rigorously enforced" to ensure that 
no unneeded service is provided. 

• International air travel trends should 
be watched carefully. CAB should en- 
courage international carriers to reduce 
fares as rapidly as possible, but the 
Board should not be granted additional 
power to fix international rates at this 
time. At the same time, a long-term an- 
alysis of trends in the international field 
should be prepared by the Secretary of 
Commerce to determine the future par- 
ticipation of U. S. flag carriers in the 
market. State Department also should 
increase its negotiations with foreign 
air carriers whose operations seem to 
conflict with existing bilateral agree- 

• System of domestic airway user 
charges should be established under new 
legislation to utilize present and rec- 
ommended gas taxes plus similar taxes 
on kerosene-base jet fuel. Commerce 
also should begin a thorough study of 

• Federal Aviation Agency should be- 
gin a similar study of airport construc- 
tion, improvement costs and benefits, 
financing, operating costs, sources of 
airport revenues and ability of airport 
users to pay federal and local landing 
charges as well as alternate methods of 
charging. The survey said such user 
charges are not to be confused with any 
taxes levied against the users. 

• Defense Department and other 
branches of government were urged to 
continue the use of commercial air 
services where practicable. Tire survey 
also requested FAA to consider the use 
of government guaranteed loans for 
cargo plane purchases. 
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Aloha Credits F-27 for Traffic Gains 


By L. L. Doty 

Honolulu— Aloha Airlines established 
a finn foothold last year as an inter- 
island carrier in the new state of Hawaii 
after more than 12 years of touch-and- 
go struggle with its sole competitor— 
Hawaiian Airlines. 

Until last year, the pitched battle 
between the two carriers has been one- 
sided with Hawaiian traditionally en- 
joying a lion’s share— an average of 70% 
-of all inter-island traffic. However, in 
June, Aloha added three Fairchild F-27 
turboprop transports to its fleet, and 
the wide traffic gap between the two 
carriers immediately narrowed. 

Aloha’s prompt success is attributed 
by its president. Hung Wo Ching. 
directly to the F-27s. Hawaiian dis- 
counts this claim— holds that any mod- 
ern equipment would have brought 
about a more equitable distribution of 
traffic between the two carriers. 

Nevertheless, this is what Aloha has 
achieved in a single year: 

• Aloha’s share of inter-island traffic 
during the last six months of 1959 
catapulted from a normal average of 
30% to more than 42%. For the year 
1959, Aloha’s per cent of total traffic 
climbed to 39 from 32 in 1958. 

• Financial reorganization during the 


year brought net worth up from a 
543,428 deficicncv as of Dec. 31, 1958. 
to a net worth of SI, 90 5.077 for the 
same date of last year. 

• Net profit for the year amounted to 
594,187 as compared with a 1958 net 
loss of S43,911. Hawaiian Airlines re- 
ported a net profit of 57,141 for 1959- 
down from S10.541 earned the previous 

• Aloha operated free of subsidy last 
year and does not now anticipate a 
subsidy need, although it has asked 
the Civil Aeronautics Board to keep it 
on an open rate. Hawaiian Airlines was 
forced into requesting subsidies totaling 
S16S.200 for 1959. Board failure to 
pay this claim could create a net loss 
for the carrier for the year. 

Traffic Potential 

This bitter struggle for traffic be- 
tween the two carriers, with either one 
or the other suffering deficits, again 
focuses sharp attention on the thorny 
question of whether the state of Hawaii 
can economically support two carriers 
with routes paralleling one another. 

This question is periodically raised 
in CAB cases concerning inter-island 
air transportation, but it was most suc- 
cinctly summarized by former Board 
Member Oswald Ryan who propheti- 


cally predicted in a dissent from 
a 1951 decision giving Aloha the right 
to carry mail that neither airline could 
operate without subsidy for any length 
of time, lie said: 

"In a very small village, the market 
may be so narrow that it will only sup- 
port economically one general store; if 
a competitor enters the business, both 
firms will suffer losses which will be 
fatal to both. The same thing is true in 

Despite this problem, both carriers 
arc here to stay. Aloha is doggedly de- 
termined to compete on equal grounds 
with larger Hawaiian Airlines and is 
now in the process of adding three 
more F-27s to its fleet, all or which 
will be in scheduled service this sum- 
mer. Hawaiian is vigorously seeking 
transpacific routes (AW Nov. 16, p. 43) 
to augment its inter-island routes as the 
only means of raising revenues suffi- 
ciently high to place the company back 
on an even keel. 

Meanwhile, the Bank of Hawaii, in a 
detailed economic study of the islands' 
potential, has projected a travel growth 
pattern that should be reflected in a 
substantial increase of inter-island traf- 
fic to provide new opportunities for 
both airlines. The study predicts that 
the number of tourists visiting Hawaii 
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should exceed 450,000 by 1970— almost 
double the estimated number of tour- 
ists who visited Hawaii last year. 

Aloha has consistently been forced to 
fight an uphill battle in its effort to 
stay in business. It was organized in 
1946 as a non-schedulcd carrier under 
the name of Trans-Pacific Airlines. 
Little more than a year later, the U. S. 
District Court of Hawaii granted a 
temporary injunction restricting the 
company from operating scheduled 
common carrier sendee. 

That same year, 1947, the company’s 
hangars and maintenance facilities in 
Honolulu and all its aircraft components 
and parts were destroyed by fire. It was 
not until November. 1948, that it again 
won its operating certificate. 

Decision to grant Aloha the right to 
carry mail was made out only after a 
tight 2:1 CAB decision in 1951. Tire 
airline always has had difficulty rais- 
ing capital through long-term loans 
and has regularly been forced to go to 
the mainland to borrow money. 

Even with a government guaranteed 
loan, Aloha was unable to float a loan 
in Hawaii. Purchase of the latest fleet 
of three F-27s was covered partially bv 
the issue of convertible preferred stock 
and federally guaranteed loans by Con- 
tinental Assurance Co., Teachers Insur- 
ance and Annuity Assn, of America and 
the Kansas City Life Insurance Co. 

Conversely, Aloha has steadily re- 
ceived the strong support of local 
investors in its equity financing. Origi- 
nally, in its application for an operating 
certificate, it stated that it could have 
available some $450,000 in capital with- 
out offering stock to the general public. 
Last year it offered two issues of con- 
vertible preferred stock at 25 and 55 


cents per share respectively and both 
issues were quickly oversubscribed. By 
the end of the year, there were 950,904 
shares of common stock and 6,500,000 
issues of preferred stock issued and out- 
standing with the bulk being held by 
investors in Hawaii. 

Aloha, or Trans-Pacific Airlines as 
it was originally known, was established 
on the theory that all inter-island pas- 
sengers were not being accommodated 
by a single carrier. Aloha nils organized 
by Ruddy Tongg, prominent business- 
man in Hawaii, who became president 
and is now chairman of the board. 

In its application for an operating 
certificate, the airline charged that 
Hawaiian Airlines was failing to accom- 
modate all available inter-island traffic 


DME Recommendation 

Montreal — Tacan-compatiblc distance 
measuring equipment (DME) lias been 
recommended as an international stand- 
ard navigation aid together with VOR 
omniranges by the Air Navigation Com- 
mission of the International Civil Avia- 
tion Organization in a hotly contested 
but lion-acrimonious scries of meetings 
here. Commission proposed that DME 
serve as the standard unit until at least 
Jan. 1, 1975. 

The ICAO Air Navigation Commis- 
sion vote on Tacan-compatible DME 
was seven in favor, three opposed with 
one abstaining. After a deadlock over 
adopting DME as international standard 
for terminal area instrument landing 
system installations, it was approved as a 
recommended practice rather than a 
mandatory standard. Commission recom- 
mendation will go to 21-member ICAO 
Council early next month for approval. 


since the high load factor of 89.9%, 
reported for the summer of 1946, was an 
average and did not reflect the situation 
on peak travel days. It submitted evi- 
dence before the Board which, it argued, 
demonstrated that, during a 28-day 
period in 1947, it would have been 
"physically impossible" for Hawaiian to 
handle the traffic overflow which Trans- 
pacific. as a non-scheduled operator, 
picked up. 

Both carriers experienced an increase 
in revenue passengers during 1959 with 
sightseeing traffic to the Kilauea lki 
volcanic crater on the island of Hawaii 
(AW Dec. 14, p. 46) accounting for a 
substantial portion of the increase. 
Aloha’s traffic rose from 199,227 pas- 
sengers to 515,575 last year— a 58% 
increase. Hawaiian's inter-island traffic 
climbed 19%. 

Aloha is satisfied that the Fairchild 
F-27 is the proper airplane for its routes 
although it has been operating under 
some restrictions. Only 40 of the air- 
craft's 44 seats are normally sold be- 
cause of heavy mail shipments and lack 
of fueling facilities at a number of 
islands served by the carrier. Landing 
weight of the plane is being increased 
by 2,000 lb. with the installation of a 
new nose wheel, and jet fueling facili- 
ties will be installed at strategic stop- 
ping points. 

During the first six months of F-27 
operations. Aloha operated 749,620 
revenue aircraft mi. with the three air- 
planes which generated, in that period, 
50,247 available seat miles. Utilization 
was 6:15 hr. as compared with a 5:20 
hr. utilization for the Douglas DC-5. 

Here are a few comparative figures 
between the F-27 and the DC-5 in 
Aloha's scheduled operations: 

• Direct operating costs of the F-27 
arc 2.06 cents per scat mile based upon 
44 seats as compared with 2.55 
cents for the DC-5 based upon 28 seats. 

• Direct operating cost per aircraft mile 
is 84.5 cents for the F-27 and 76.5 cents 
for the DC-5. Costs include deprecia- 
tion expenses of 18.1 cents per aircraft 
mile for the F-27 as compared with 
12.8 cents for the DC-5. 

• Average speed of the F-27 is 206 mph. 
as compared with 148 mph. for the 
DC-5 on Aloha routes. 

Aloha plans to sell its entire fleet of 
DC- 5s by the end of 1960 unless traffic 
demands call for their retention as re- 
serve aircraft. Aloha's load factor last 
vear was 60% as compared with 56% 
in 1958. 

During 1959, Hung Wo Ching made 
substantial changes in his management 
structure. Kenneth F. C. Char, for- 
merly of Castle & Cooke, was named 
administrative rice president in charge 
of daily operations. Richard King was 
elected vice president-sales in January, 
and Jack M. Brown was elected vice 
presiden t-opera tions. 


AVIATION WEEK, 


21, I960 


SHORTLINES 


► Aeroflot, Soviet state-owned airline, 
is continuing its expansion of jet service 
to remote points and recently placed 
100-passcngcr twin-jet Tu-104Bs in 
regular service between Khabarovsk, Si- 
beria and Pctropavlovsk, Kamchatka. 
Sovctskava Aviatsiva, official Soviet air 
force publication, reports that the Tu- 
10415s cover the l,000-mi.-plus route 
in 2 hr. 20 min. 


► Braniff Airways’ initial Boeing 707- 
227 service to Latin America, sched- 
uled to begin Apr. 1. will connect New 
York and Miami with Panama City. 
Panama; Lima, Peru, and Buenos Aires. 
On Apr. 24, the airline will begin 707 
service between the U.S. and Sao 
Paulo. Brazil. 

► KLM Royal Dutch Airlines jet serv- 
ice to Europe will be inaugurated on 
Apr. 16 with Douglas DC-S service be- 
tween New York and Amsterdam. 
Flight time for the 1 1 7-passcngcr DC-8 
between New York International and 
Schipol Airport will require an esti- 
mated 7 hr. By Apr. 27, the airline 
hopes to have a three-round trip-per- 
week jet schedule between the cities 
with daily service, beginning May 1 5. 

► Nippon Airways, Japan's domestic air- 
line, will buy three Dutch-built Fokker 
F-27 twin-turboprop transports for 51.- 
456,000 to replace its nine Douglas 
DC-5.S now on fecdcrline service. 

► Pan American World Airways has re- 
duced some bulk air cargo rates by al- 
most 55% between New York and 
San Juan, Puerto Rico. Rates filed by 
the carrier with the Civil Aeronautics 
Board provide the reduction in the cost 
of special bulk shipment cargo weigh- 
ing 550 lb. or more, which may be air- 
lifted for 1 5 cents a pound after cargo 
moving at normal rates has been loaded. 

► Scandinavian Airlines System reports 
that it has carried a total of 115.000 
passengers over the North Pole between 
the Far East and Europe and the polar 
route between Europe and the U. S. 
West Coast since 1957. 

► Trans World Airlines has opened a 
United States travel and tourist infor- 
mation bureau in London, supporting 
President Eisenhower's "Visit U.S. A. 
in 1960" year proclamation. Supplied 
with more than a half million pieces of 
travel literature, the new bureau will 
emphasize the speed of jet travel be- 
tween the countries, information on 
United States points of interest and the 
availability of hotel accommodations. 


AIRLINE OBSERVER 

► Domestic trunkline coach revenue passenger-miles rose 21% in February 
over the same month last year, compared with a 5% rise in first-class 
revenue passenger miles for the same period. Total domestic trunkline 
traffic for the month climbed 12%. Despite the strong February showing 
following January’s increase (AW Feb. 22, p. 49). earnings for the 12 
domestic trunklines in the first quarter are expected to drop well below the 
level reached in the same period last year, with at least six carriers showing 
a deficit for the three months. Poor earnings picture is attributed generally 
to cost increases resulting from transition to turbine equipment. 

► Look for an Air France order for six Sud Caravelle turbojet transports. 
Carrier now has 24 Caravcllcs on order, all of which are slated for delivers' 
this year. Air France probably is buying the latest six Caravelles under a 
joint utilization scheme with one or more members of Air Union— a pooling 
group consisting of Air France, Alitalia, Lufthansa and Sabena. Air Union 
is still faced with internal problems which began last spring (AW May 25, 
p. 29), and standardization of equipment has been one of the group’s major 
problems. Inauguration of Air Union has been postponed until late this 
year because of internal controversies. 

► Eastern Air Lines is considering conversion of its entire fleet of Convair 
440 piston-engine aircraft to turboprops. If the plan materializes, the 20 
airplanes would be fitted with Allison 501 -D1 5 engines, which power 
Eastern’s Lockheed Electra transports. Decision is expected within the 
next two months. Conversion may be done by the airline if manpower 
requirements permit. 

► Question of whether Boeing or British Overseas Airways Corp. will pay 
for modifications demanded by BOAC on its Boeing 707-420s (AW Feb. 8, 
p. 59) has not vet been settled'. Boeing holds that the BOAC contract called 
for delivery of the aircraft certificated by Federal Aviation Agency and that 
any changes required by the British Air Registration Board must be paid 
for by BOAC. Douglas also has not settled on a specific policy on modifica- 
tions, although the company generally is following a theory similar to that 
of Boeing’s: seller should pay for everything necessary to meet contract 
guarantees and buyer should cover everything else. Douglas reportedly will 
pay for retrofit of Pratt & Whitney JT4-A-powcred DC-8s with wing leading 
edge slots, but installation of the slots on DC-8s equipped with JT5 engines 
will be paid for bv the customer. 

► Watch for the Soviet Union to make a strong bid for the sale of 11-18 
turboprop transports to India for use on domestic routes. Price for the 
airplane is quoted at about SI. 750.000. and the Russians are pushing it as 
ideal for service on routes linking Madras. Calcutta. Delhi and Bombay. 
Meanwhile, East Germany's Deutsche Lufthansa will introduce the 11-18 
this summer on its Berlin-Moscow route. 

► Pan American World Airways will operate 100 turbojet flights weekly 
between the U.S. and Europe this summer. Total of 26,000 transatlantic 
seats will be available each week, 90% of them in turbojet equipment. 

► Aeroflot expects commercial traffic through Khabarovsk Airport, its main 
eastern Siberian hub. to reach 1 million passengers annually by 1965. Several 
times as nranv Russians now travel between Moscow and Khabarovsk by air 
as by the Trans-Siberian Railroad. 

► British European Airways is modifying its fleet of de llavilland Comet 4B 
turbojet transports to guard against snow and slush entering engine intakes 
on takeoff. During a takeoff from Copenhagen airport recently, slush in the 
intake caused three engines to fail. Before landing, one of the three engines 
was restarted, and the plane landed without incident although all three 
affected engines were replaced before the next takeoff. Nose-wheel tire tread 
pattern is being changed, and deflector blades are being fitted to throw 
spray from the nosewheel at a wider angle. 
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Time on the ground costs money between touchdown and 
take-off. Any aviation product which can cut “ramp time”, cuts 
an airline’s operating costs. Sinclair Aircraft Oils have 
earned the reputation for prolonging engine life — cutting 
maintenance. Proof of this is the fact that 45% of the 
oil used by major scheduled airlines in the U.S. is supplied 
by Sinclair. Isn’t it time you, too, cut your 
cost of operation by using Sinclair Aircraft Oil? 

Sinclair AIRCRAFT OILS 

Sinclair Refining Company, Aviation Sales • 600 Fifth Avenue, New York 20, N.Y. 
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IATA Carriers Set North Atlantic Fares 


By Robert E. Farrell 

Paris— Officials of 51 international air- 
lines, meeting here in emergency session 
to fix new air fares on the North At- 
lantic and elsewhere, last week con- 
cluded three weeks of sharp debate with 
a hodgepodge of decisions out of which 
appeared a fairly strong world trend 
toward lower fares and, as expected, 
separate fare structures for jet and 
propeller aircraft (AW Mar. 14, p. 57). 

Here’s how the new fare pattern on 
the North Atlantic will look as of May 1 : 

• Jet economy service from New York 
to London will be fixed at S270 one way 
in place of the current S257. However, 
the current economy fare carries a one 
way jet surcharge of $15 bringing the 
actual fare up to $272. Thus, airlines 
have written in all but $2 of the current 
surcharge into the basic economy fare. 

• Jet first class fare from New York to 
London will rise from S440 to S500 one- 
way. Actually, this last figure is what 
most first class passengers currently pay 
since on top of their first class ticket 
they are charged S60 for de luxe service. 
Carriers have eliminated de luxe 
sen-ice but have incorporated the charge 
as a pennanent part of the basic first 
class structure. After May 1, no jet sur- 
charge will be levied. 

While basic North Atlantic jet fares 
were increased, IATA carriers tempered 
this by introducing new 17-day excur- 
sion fores on both jet and propeller 
planes. 

Between Oct. 1, 1960, and Mar. 31. 
1961, the carriers will offer a 17-day jet 
excursion fare of S350 round trip be- 
tween New York and London. Com- 
parable propeller fare over the same 
route and during the same period will 
be 5320. Currently, the lowest round 
trip fare between New York and Lon- 
don is S462. 

Most IATA carriers seemed agreed 
that separate fore structures should be 
offered between jets and propeller air- 
craft flying the same routes. Thus, on 
the North Atlantic, the economy pro- 
peller fore between Mav 1 and Sept. 30 
will be $20 less one way and $36 less 
round trip. Between Oct. 1 and Mar. 
31, 1961 economy propeller fare will 
be $30 less than jet economy fare one 
way and $54 less round trip. 

This distinction between jet and pro- 
peller economy class fores on the North 
Atlantic also was maintained for first 
class fares. First class fore one way be- 
tween New York and London on pro- 
peller aircraft will remain at what cur- 
rently is $440. First class/slecpcrette on 
propeller aircraft will be $500, the price 
of a normal jet first class seat. 

Carriers also agreed that after July 1 


only two services would be offered on 
the North Atlantic, first class and 
economy class. Until that date, how- 
ever, the few carriers that still offer 
tourist service can continue to do so. 

In addition to North Atlantic serv- 
ice, IATA carriers also hammered out 
the following decisions for other areas: 

• Midatlantic: Present fare structure 
generally will be maintained until Oct. 
1. After that date, first class fores will 
remain virtually unchanged, but de luxe 
service will be eliminated. Highest fore 
will be charged equally to jet first class 
and propeller first class with sleeper- 
ette. As on the North Atlantic, normal 
first class propeller fare will be lower 
than jet first class fare. Also after Oct. 
1, designation of lowest midatlantic fore 
will be called 'economy class.’ This fore 
will be about 16% lower than current 
tourist fore levels on the midatlantic. 
Differential in economy class of some 
$30 will be maintained between propel- 
ler and jet flights in the midatlantic 
region. Finally, midatlantic carriers as 
of May 1 will offer special student fares. 
These will be some 25% lower than 
current midatlantic tourist fares. 

• Between Europe and Far East: After 
Oct. 1, first class fares will be increased 
slightly while tourist fares will be ait 
from 6-10%. Low fore service in this 
region will be called ‘economy class’ and 
this fore, unlike the North and mid- 
atlantic regions, will be the same on jet 
and propeller aircraft. However, seat- 
ing arrangements in the latter type air- 
craft will be more comfortable than in 
jets. Also between Europe and the 
Far East special excursion fares, carrying 
reductions of 22% over normal fares, 
will be offered as of Mav 1 • Finally, it 
was agreed to maintain the present gen- 
eral level of fares in both first and 
tourist class service within the Far 
East and Australasia. 

• Europe and Africa: After Oct. 1, first 
class fores will be raised slightly while 
tourist fares will be cut by some 10%. 
Also, special excursion fores between 
the Union of South Africa and Europe 
will be offered on a 90-dav basis and at 
fores some 16% below normal tourist 

• Transpacific: Fares in this region 
marked the only failure of the emer- 
gency session. Reportedly, about six 
carriers concerned with this area 
could not agree on a fare differential be- 
tween jets and props. Another stum- 
bling block came over the issue of seat- 
ing density on jet economy flights over 
the transpacific. Introduction of an 
economy fare on transpacific routes also 
was a debating point, though this issue 

Theoretically, since the carriers could 


not agree on new transpacific fores, this 
region could be subject to an open 
rate situation Mar. 31, when current 
fores expire. However, it generally was 
agreed between the carriers concerned 
that current fares would be maintained, 
at least until next fall. Final agreement 
on new transpacific fores probablv will 
be reached at the next regular lATA 
meeting at Cannes, France, in Sep- 
tember. 

International fares elsewhere in the 
world, for example within Europe, the 
Middle East, South Atlantic and be- 
tween the Americas, had been settled 
at an earlier IATA conference at Hono- 
lulu (AW Jan. 11, p. 40). 

Besides decisions on fares, IATA car- 
riers agreed that speeds of jet aircraft 
made unnecessary the use of berths or 
sleeperette accommodations. Carriers 
also agreed that propeller first class ar- 
rangements could be more spacious 
than first class jet. Also, carriers can 
retain tourist seating density on their 
propeller aircraft even though the new 
fare will be called economy class. 

An IATA statement explained that 
the carriers could not agree on a single 
title for low fore service which would 
apply on every' international route. 
Therefore, carriers in certain areas in 
the Far East will be permitted to use 
the ‘tourist’ designation for their low 
fare service, instead of ‘economy.’ 

British Adviser Favors 
Mach 2 Transport 

London— Supersonic transport design- 
ers should aim at long range and Mach 
2 cruise speeds, M. B. Morgan, scientific 
adviser to the British Air Ministry, told 
the Royal Aeronautical Society. 

Morgan said that for medium ranges 
of about 1,500 mi. current advances in 
swept-wing aircraft design would allow 
Mach 1.2 cruise speeds without large 
increases in operating costs, but that 
higher speeds arc unlikely with swept- 
wing aircraft. 

At Mach 1.2, Morgan said, reason- 
ably economical aircraft could be de- 
signed. Speeds between Mach 1.2 and 
1.8 are unattractive, he said, but the 
range between Mach 1.8 and Mach 3 
is singularly attractive. 

There is no strong case for long- 
range Mach 1.2 transports, according to 
Morgan, because transports in the 
Mach 1.8 to Mach 3 range could be 
produced with no more technical diffi- 
culty, and operating costs would not be 
appreciably different. 

A Mach 2 airliner, Morgan claimed, 
was fast enough to reap the benefits of 
high speed on engine and aorodynamic 
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Some aircraft operating today are severely limited in the amount of payload and/or fuel that can be carried from 
hot and high airfields. The low-cost Avro 748 can operate from these ‘critical' airstrips without restriction on use- 
ful load. Where restrictions must be applied, these are much less severe than for any other aircraft in this class. 
The Avro 748 takes off and lands safely on semi-prepared surfaces, and can operate with full payload from airfields 
of very limited runway length. At maximum take-off weight of 33,000 lbs. (14,970 kgs.), the total distance to take off 
and reach a height of 35 ft. (10.69 m.) is 2,520 ft. (768 m.) in International Standard Atmosphere conditions at sea 
level. This aircraft can also take off in 3,500 ft. on one engine. HA^A/KER SIDDELEY AVIATION 

32 Duke Street, St. James's, London, S.W.1. 
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efficiency, but not so fast as to en- 
counter kinetic heating problems. Lon- 
don-New York en route times at this 
speed would be reduced from seven 
hours to three hours and light alloys 
would suffice. Above this speed, steel 
would be needed to meet the heating 
problems and would reduce only a fur- 
ther 45 min. off the Mach 2 aircraft 
performance. 

Once steel was adopted. Morgan said, 
there would be every inducement to ap- 
proach Mach 3 in’ spite of the extra 
development costs and the greater un- 
certainty in direct operating costs. 

The Mach 2 vs. Mach 3 contest, he 
declared, would need good judgment- 
centering on markets, timing and cost, 
and neither speed range type could be 
dismissed. 

In the Mach 3 category he advocated 
long, slender shapes with subsonic lead- 
ing edges and supersonic trailing edges 
which would give sufficiently high lift/ 
drag ratios and offer aspect ratios high 
enough for a compromise between cruis- 
ing efficiency, approach speeds. 

Between Mach 3 and 5 he suggested 
that the new aerodynamic theme of 
shock interference would emerge and 
offer higher aspect ratios. But prelimi- 
nary studies did not promise particu- 
larly economic values for the operating 
costs for such aircraft with ramjet pro- 
pulsion, he concluded. 

Canadair Is Offering 
New CL-44-D Models 

Washington— Canadair, Ltd., has an- 
nounced two new versions of the 
CL-44-D cargo transport including a 
model that will be powered by Stage IV 
Rolls-Royce Tyne engines to give the 
aircraft a maximum gross weight of 
225,000 lb. 

Testifying before the Civil Aero- 
nautics Board, Karl H. Larsson, Cana- 
dair director of commercial sales, said 
the new version, designated the CL- 
44-D6, will have a payload of 77,392 lb. 
with a fully-loaded range of 3.350 mi. 
at a speed of 407 mph. The aircraft, 
he said, could become available in 
August, 1962, and 30 could be com- 
pleted by the following July. 

Present version, the D4, which is now 
in production, has a maximum gross 
weight of 205,000 lb., maximum pay- 
load of 66,182 lb., cruise speed of 395 
mph., with a range of 3,050 mi. Sec- 
ond version, the D5, is designed to carry 
a payload of 77,392 lb., but range is 
limited to 2,200 mi. It is designed for 
domestic operations. 

Total of 17 of the D4 models will 
be delivered by July, 1961. An addi- 
tional eight, Larsson said, can be com- 
pleted bv October, 1961. and another 
11 can be delivered by the following 
February. If no more than 25 of the 


D4s are required, production of the 
D 5 can be begun in time to bring the 
first of the second version off the assem- 
bly line bv November, 1961. 

Direct operating costs of the D4, D5 
and D6, at maximum pavload and 
range, have been set at $450.30, S463.40 
and S497.95 per hr. respectively. Costs 
per mile are SI. 28, $1.29 and S'1.32. 

Allegheny Management 
Shifted in Expansion 

Washington— Allegheny Airlines has 
announced the election of two new 
vice presidents and a realignment of 
executive-level duties to meet the com- 
pany’s planned expansion of service 
into New England and the integration 
of new flight equipment. 

Nelson B. Fry. Jr., former vice presi- 
dent-traffic and sales for Northeast Air- 
lines, has been named vice president- 
sales and service for Allegheny effective 

Edwin I. Colodny, who joined Alle- 
gheny in 1957 as assistant to President 
Leslie O. Barnes, was elected to the 
position of vice presfdent-legal affairs 
and economic research wfth responsi- 
bility for route and schedule planning 
and Civil Aeronautics Board matters. 

A veteran of 25 years in the air trans- 
port industry. Fry also has served as a 
transportation consultant with the 
Atomic Energy Commission and was 
employed bv Capital Airlines before 
joining Northeast. In his new position, 
he will be responsible for activities re- 
lating to advertising, sales, station op- 
erations, reservations and in-flight serv- 
ices for Allegheny. 

Under its reshuffle of responsibilities, 
Allegheny has given David L. Miller, 
present senior vice president and a di- 
rector of the company, all responsibility 
for public relations and state and fed- 
eral affairs. 

Walter J. Sn„rt, vice president- 
finance, also was elected secretary of 
the corporation and given broader au- 
thority in budget and cost control func- 
tions, while Vice President Richard G. 
Dinning will handle the airline's flight 
and operational programs along with 
re-equipment planning, development. 

Allegheny estimates that its present 
operations may expand by 70% from 
new services planned as a result of 
awards gained from a CAB decision in 
the Northeastern States Area Case. In- 
creased schedules planned for Apr. 1 2 
and June 1 will cover new routes link- 
ing Boston with Allegheny stops at 
Washington, Philadelphia and Pitts- 
burgh. Convair 440 pressurized aircraft 
will be used on the routes, which will 
include the cities of Providence, New 
Haven, Bridgeport, New London and 
Trenton, on a schedule providing 22 
new daily flights. 


"Chicago Tribune 
readers in Miami 

read it while 
it’s hot 

thanks to 

DELTA AIR FREIGHT” 
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SPACE TECH NOLOGY 


Space Research in Life Sciences — Part I: 


Report Cites Bioscience Needs 


Foremost among the questions to be an- 
swered by the exploration of space arc 
those concerning life in the universe and 
man’s ability to survive space travel. As 
space exploration progresses, emphasis will 
shift from file current preoccupation with 
the method of transportation — the launch- 
ing vehicles — toward the knowledge to be 
gained from these flights. 

National Aeronautics and Space Admin- 
istration recently recognized file increasing 
importance of the biosciences in spaceflight 
by creating a fifth ma/or division in its 
headquarters, the Office of Life Sciences 
(AW Mar. 7. p. 327). The study that led 
to creation of this office is a clear exposi- 
tion of the need for a broader effort in this 
field, the resources now available and the 
great need to increase these rcsonrccs on a 
national basis. Aviation Week is publish- 
ing the report in two instaiiamciits. The 
first presents a summary and a condensed 
version of the recommendations; the role 
of life sciences, its present status and the 
present needs in this area. The second will 
present in detail the seven recommendations 
made by the report. 

. . . The objectives of space research in 
the life sciences arc twofold: (1) investiga- 
tion of the effects of extraterrestrial environ- 
ments on living organisms including the 
search for extraterrestrial life; (2) scientific 
and technologic advances related to manned 
space flight and exploration. 

The same reasons which prompted the 
establishment of NASA and gave it respon- 
sibility for all space research and develop- 
ment devoted to peaceful purposes require 
that NASA assume responsibility for leader- 
ship. coordination and operation of the 
biomedical aspects of the national space 
program. 

Present and future needs were considered 
in three broad categories: 

• Basic biologic effects of extraterrestrial 
environments, with particular emphasis on 
those phenomena associated with weight- 
lessness. ionizing radiation, and alterations 
in life rhythms or periodicity as well as the 
identification of complete organic or other 
molecules in planetary atmospheres and 
surfaces which might be precursors or 
evidence of extraterrestrial life. 

• Applied or technologic aspects of medi- 
cine and biologv as tlicv relate to manned 
space flight including the effects of weight- 
lessness on human performance, radiation 
hazards, tolerance of force stresses, and main- 
tenance of life-sustaining artificial environ- 

• Medical and behavioral scientific prob- 
lems concerned with more fundamental in- 
vestigation of metabolism, nutrition, blood 
circulation, respiration, and the nervous 
system control of bodily functions and per- 
formance in space equivalent situations. 

The Bioscicnee Advisory Committee 
makes the following recommendations: 

• That NASA establish an Office of Life 


Sciences having the responsibility and au- 
thority for planning, organizing and op- 
erating a life sciences program including 
intramural and extramural research, develop- 
ment, and training. 

• That a Director of Life Sciences be ap- 
pointed who is directly responsible to the 
administrator of NASA in the same maimer 
and at the same directional level as tfic 
other program directors. 

• That the internal organization of the 
Office of Life Sciences include assistant 
directors for basic biology, applied medicine 
and biology, medical and behavioral sciences, 
and the Life Sciences Extramural Program, 



Dr. Clark T. Randt, director of Na- 
tional Aeronautics and Space Admin- 
istration’s new Office of Life Sciences, 
has worked for the past year in evalu- 
ating the space-related life sciences per- 
sonnel, facilities and programs of the 
military services, industry and universi- 
ties as executive secretary of NASA’s 
Bioscicnee Advisory Committee. 

Former NASA scientist for space med- 
ical research. Dr. Randt is a member of 
the Armed Forces-National Research 
Council Committee on Bioastronautics 
and the Bioastronautics Advisory Group 
for Defense Department's Discoverer 
program. He also is NASA liaison rep- 
resentative to the Space Science Board 
of the National Academy of Sciences. 

Dr. Randt. who earned his medical 
degree from Western Reserve University 
in 1943, was director of the Division of 
Neurology at the University Hospitals 
of Cleveland from 1956 until lie joined 
the NASA staff in July, 1959. He also 
lias served as associate professor of Neu- 
rology at Western Reserve. 


• That an intramural life sciences program 
and facility be established with three sec- 

(A) Basic Biology 

(B) Applied Medicine and Biology 

(C) Medical and Behavioral Sciences 

• That the Director of Life Sciences recom- 
mend advisory committees made up of 
consultants outside of NASA to be ap- 
pointed by the administrator. 

• That maximum integration of the per- 
sonnel and facilities applicable to the space- 
oriented life sciences in the military services 
and other government agencies be arranged 
in the most appropriate manner indicated 
by the nature and extent of the specific 
problem at hand. 

• That the Office of Life Sciences assume 
proper responsibility for education and 
training in the space-oriented life sciences 
through post-graduate fellowships, training 
grants to institutions, and short-term visit- 
ing scientists appointments to be integrated 
with other NASA efforts in this area. 

• That the NASA Life Sciences Program 
place special emphasis on the free exchange 
of scientific findings, information, and 
criticism among all scientists. 

• That security regulations be exercised 
with great caution and limited to matters in 
which national security is clearly involved. 

• That the NASA life sciences facilities be 
considered a public trust in implementing 
national and international cooperative 
efforts. 

The Congress of the United States has 
given to the National Aeronautics and Space 
Administration the responsibility for all space 
research and development devoted to peace- 
ful purposes. NASA has begun the fulfill- 
ment of this responsibility with an emphasis 
on the physical and engineering sciences 
which occupy a fundamental position hy vir- 
tue of their pertinence to the design, launch- 
ing and control of all vehicles, whatever their 
ultimate scientific purpose. With this aspect 
of the total program well under wav. atten- 
tion is properly being directed to other 
disciplines which, though dependent on the 
engineering sciences, will in turn give scien- 
tific meaning to the national effort. The 
biological, medical and behavioral sciences 
arc among these disciplines. The Bioscience 
Advisory Committee has been appointed to 
aid in representing them adequately within 
the NASA program. 

The reasons which prompted the Congress 
to create NASA as a civilian space agency 
and to give it responsibility for achieving the 
peaceful purpose of the national effort in 
space argue equally strongly for the creation 
in NASA of a strong division of life sciences. 
As set forth below-, two major areas represent 
the role of the biological sciences in the- 
national space effort and should form the 
core of the proposed program in the life 
sciences of NASA. These are the funda- 
mental biological questions relative to extra- 
terrestrial environments and the scientific 
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Extraterrestrial Life 
Interplanetary Matter 
Planetary' Atmospheres 

Unknown Forms of Life 
Extinct Life- 
Primordial Life 

Planetary Systems in the 
Universe 

Terrestrial Life on Different 
Planetary Em-ironnicnts 

Biological Cross Contamination 


Chemical Contamination 


Problem Areas in the Life Sciences 




Radiation 


Closed Environments 


Compression-Decompression Microwaves 
Acceleration Infrared 

Weightlessness Visible 


Photosynthesis 
Chemical Oxygen-Carbon 

Control of Closed Atmospheres 


Spin and Tumbling 
Vibration-Shock 


Ultraviolet 

X-Ravs 

Van Allen Belt 


Nutrition 

Clothiue 


Dust Particles and 
Meteorites 

Isolation, Confinement, 
and Fatigue 

Optiinuni Mechanical Integra- 
tion of Systems in 
Manned Satellite 
Stations 

Methods of Escape and 


Cosmic Rays 

Nuclear Power 
and Propul- 


Water Balance 
Waste Products 
Toxicity 

Microbial Flora 
Theoretical Stability 
Energy Balance 
Hibernation— Suspended 
Animation 

Psychological and Physical 
Support for Well-Being 
Communication 
Monitoring, Warning and 
Safety Devices 


and technologic aspects of manned space 
flight. 

It is altogether fitting that these matters, 
both of which involve mail’s curiosity about 
himself and his environment in their broad- 
est and most fundamental sense, should be 
placed in the hands of an agency broadly 
representative of society as a whole. The 
military agencies w-liich have so soundly laid 
the groundwork for much of existing space 
technology must properly give primary at- 
tention to the development of weapon sys- 
tems and the national defense. Although the 
military effort in astronautics should not be 
arbitrarily restricted bv narrow definitions of 
military relevance, the broader implications 
of extraterrestrial exploration demand the at- 
tention of organization unhampered by such 
predetermined objectives. 

Space exploration has captured the imagi- 
nation of men the world over to an extent 
Which was not, perhaps, anticipated. These 
activities have become representative of tech- 
nological superiority among nations. The 
United States must maintain its international 
role as a strong and self-confident but basi- 
cally peaceful and benevolent power. This 
requires that the first of her citizens who 
enter space do so as representatives of the 
scientific aspirations of all men and not as 
a symbol of military strength. 

Tlic basic study of extraterrestrial environ- 
ments is ultimately likely to be most pro- 
ductive in furthering an understanding of 
the fundamental laws of nature. Among the 
most perplexing questions which have chal- 
lenged men’s minds arc the nature and 
origin of life and the possibility of its 
presence elsewhere in the universe than on 
the earth alone. For the first time in history, 
partial answers to these questions are within 
reach. Limited knowledge acquired over the 
past century concerning atmospheric and 
climatic conditions on other planets, the 
topographical and seasonal variety in color 
of the surface of Mars, the spectroscopic 


similarities between scattered sunlight from 
portions of that planet and those demon- 
strable from algae and lichens on earth have 
suggested the presence of extraterrestrial en- 
vironments suitable for life and permitted 
the formulation of hypotheses for the exist- 
ence there of sonic forms of life at present 

These hypotheses may, w-ithin the foresee- 
able future, be tested, at first indirectly by 
astronomical observations made berond the 
interference of the earth’s atmosphere and 
bv samplings taken ineehamcallv from vari- 
ous celestial bodies, and finallv. bv direct 
human exploration. 

Tlic discovery of extraterrestrial life and a 
description of its various forms, knowledge 
of the presence and types of complex mole- 
cules based on carbon or other elements, or 
conversely, the absence of living organisms 
or of their traces in environments conducive 
to life will have important implications 
toward an ultimate understanding of bio- 

These studies will not be complete until 
the scientist himself is able to make me- 


only for the biological, but, also. 

; other physical, chemical and 

ilogical problems which are involved, 
diongh significant engineering achieve- 
ments in automation, sensing, recording, 
programing and telemetering have 


AM 


realized and considerable f 
ment is in prospect, the indispensability of 
the human observer in much of space ex- 
ploration is well established. 

Man’s versatility and selectivity, his abil- 
ity to perceive the significance of unexpected 
and unprogramed findings or to react in- 
telhgcntlv to unanticipated situations have 
not been simulated by any combination of 
physical devices, however complex, which 
have been developed or are even contem- 
plated. Human intelligence and manual 
skill in servicing the complicated mecha- 


nisms of space vehicles or repairing break- 
downs in flight are not readily dispensed 
with or replaced. 

When along with these attributes art- 
considered his weight of 70 kg., bis total 
resting power requirements of 100 watts, 
his ability to function for vears without 
maintenance or breakdown, then even the 
most elaborate provisions for his sustenance, 
welfare and safety are amply justified sim- 
ply in terms of engineering efficiency. A 
national program in space science which 
docs not recognize the essentiality of the 
human observer and does not plan to utilize 
him most effectively may wait indefinitely 
for the automatic devices to replace him or 
be limited to incomplete and opportunistic 

Putting a man into space, especially if 
lie is to stay for long periods, is a task which 
involves considerable attention and effort 
from a wide variety of biological, psycho- 
logical and medical specialties. It will re- 
quire careful planning and extensive basic 
and developmental research. Together with 
the effort in astrobiology it should consti- 
tute a substantial part of the total space 
research and development enterprise. 

It conics as no surprise to find that the 
early stages of space research have been pri- 
marily concerned with engineering matters. 
To many responsible people it seems prema- 
ture if not actually presumptuous to think 
about what man will do in space until we 
are sure that we can actually put him there. 
But the validity of even the earliest of engi- 
neering decisions must be continually ap- 
praised in terms of their capacity to main- 
tain man comfortably and effectively in 
space and increase his knowledge of its 
properties. Failure to meet the numerous 
and often subtle physiological and psycho- 
logical needs of the human organism, or 
premature decisions to send man off into an 
unknown universe can have disastrous ef- 
fects not onlv on the individuals concerned. 
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From Stratos... NEW GROUND 

STARTING UNIT FOR 
TURBINE AIRCRAFT 



ft Heli-Rotor Compressor package, w 


The Model GSA-10 Straiosair offers airline and military 
operators today's most economical and effective means 
of providing a continuous ground air supply for turbojet 
and turboprop aircraft. Heart of the Straiosair is a 
unique Heli-Rotor compressor that provides the output 
required for engine starting for any current aircraft. The 
unit also can provide warm air for deicing and a con- 
tinuous supply of air for air conditioning, heating and 
check out of pneumatic systems. 


The Heli-Rotor combines the non-surge characteristics 
of a positive displacement compressor with the high 
delivery rate at low weight and small size of high speed 
aerodynamic machines. 

The Heli-Rotor has recommended overhaul time of 
10,000 hours. With a standard industrial engine as the 
driving medium, overhaul costs and parts slocking are 
slashed to a minimum— to less than 30% of gas turbine 
compressors. Initial cost is competitive with truck- 
mounted turbo - compressors. The requirements of 
turbofan engine can be met by the present Heli-Rotor 
compressor with a more powerful driver since it is being 
operated well below its design capacity in the GSA-1Q 
The illustration shows the Heli-Rotor pack mounted 
on a standard International 1 Vi -ton truck. It can be 
provided on a skid mount, on a simple trailer mount 
or mounted on any of a variety of suitable trucks. 
The compressor drive is an International UV549 
V-8 engine. The engine-compressor 
package has its own cooling sys- 
tem. A pedestal-mounted 
control panel can be op- 
erated from the ground 
or swing 90° to permit 
operation from the 
driver's seat. Discharge 
pressure regulation is 
automatic with double 
protection provided by an additional 
relief valve that unloads the compressor if normal 
operating pressure is exceeded. 
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hut on the nation's political and moral 
position in the eyes of the world. The 
scientific objectives of the program and 
especially the determination of the nature 
of extraterrestrial life may he forever ren- 
dered impossible if vehicles containing com- 
plex organic molecules arc carelessly al- 
lowed to contaminate celestial bodies before 
science has had a chance to study the 
original conditions. Nor can we simply 
ignore the perhaps remote possibility that 
ineffective organisms brought back from 
space to earth may cause human disease 
or destroy food crops essential to human 
life. I losv is the necessary biological wis- 
dom to Ire brought to bear in planning the 
space effort? 

As pointed out later in this report, the 
nations best scientific brains arc already 
organized in the form of advisory commit- 
tees to study and consult on every detail 
of the space problem. However, such out- 
side bodies, no matter how soundly consti- 
tuted. cannot have effective impact on day- 
to-day decisions within the space agency 
unless the agency itself is provided with a 
sensitive and powerful administrative mech- 
anism for receiving the advice and translat- 
ing it into the energy of decision. 

To implement this program in the life 
sciences, appropriate in size and importance 
to its responsibilities, it is essential to have 
in NASA a director of Life Sciences report- 
ing directly to the administrator of NASA 
so that the biomedical interests and skills 
will have adequate representation in im- 
portant decisions. The director of the life 
sciences program, therefore, must have braid 
biological training and interests. He must 
be able to understand the physicists and 
engineers as well as have the ability to pre- 
sent biomedical aspects of combined prob- 
lem areas effectively to his colleagues so 
that he can have appropriate influence on 
comprehensive policies and decisions. 

These reasons compel the committee to 
emphasize that the NASA I.ifc Sciences 
Program requires and deserves strong finan- 
cial support and adequate administratis'c 
representation. 

Present Status 

The present status of activities in the 
space-oriented life sciences may be consid- 
ered under the general headings of: basic 
biology: medical and behavioral sciences; and 
applied medicine and biology. Current ac- 
tivities are predominantly in the third cate- 
gory which includes research and develop- 
ment in manned space flight technology 
for five major programs: 

• The NASA-Air Force-Navy X-l 5 rocket- 
powered research aircraft project begun in 
l<)H utilizes a "near space" vehicle expected 
to reach altitudes of about 100 mi. The first 
powered flight to approximately 60.000 ft. 
has recently been accomplished. 

• Project Mercury was organized by NASA 
in October. 195$. to (11 place a manned 
space capsule in orbital flight around the 
earth: (2) investigate man's reactions and 
capabilities in this environment: and (31 
recover the capsule and pilot safely. The 
NASA Space Task Croup responsible for 
Project Mercury includes military medical 
personnel and pilots on temporary duty with 
NASA at Langley Research Center. 

• The Air Force Discoverer Project is con- 
cerned with recoverable polar orbiting earth 
satellites, one of which contained mice, and 


Bioscience Committee 

Members of the Bioscience Advisory 
Committee, whose report led to the 
creation in National Aeronautics and 
Space Administration of an Office of 
Life Sciences, were Chairman Seymour 

S. Kety. chief of the l-aboratory of Clin- 
ical Sciences. National Institute of Men- 
tal Health; Wallace O. Fcnn, professor 
of physiology at the University of Roch- 
ester School of Medicine and Dentistry; 
David R. Goddard, director of the Uni- 
versity' of Pennsylvania Division of Bi- 
ology; Donald G. Marquis, professor of 
psychology at Massachusetts Institute of 
Technology; Robert S. Morison. direc- 
tor of Medical and Natural Sciences. 
Rockefeller Foundation; Cornelius A. 
Tobias, professor of medical physics. 
Uiiis-ersitv of California, and Dr. Clark 

T. Randt. NASA scientist for space 
medical research, who has been ap- 
pointed director of the new office. 


later, will include monkeys to test life sup- 
port systems and the effects of space flight 
on animals as well as testing techniques for 
recovery of the capsule and occupants. 

• Contracts have been let recently by the 
Air Force to implement the Dyna-Soar Pro- 
gram for development of a manned ma- 
neuverable boost glide vehicle to explore 
hypersonic performance up to orbital speeds 
and to investigate the accompanying re- 
entry problems. 

• Supporting medical research and develop- 
ment in applied medicine and biology is 
being carried out in existing military avia- 
tion medical facilities. Among 40 service 
biomedical laboratories. 1 3 have noteworthy 
bioastronautics capabilities. The cost of 
these facilities is roughly estimated to be 
about S80 million. The' 1960 Department 
of Defense budget for life sciences research 
and development is S47 million, includ- 
ing approximately S10 million, for bio- 
astronautics. The NASA research centers 
are continuing studies utilizing fixed base- 
flight simulators and variable stability air- 
craft to further delineate man’s function in 
aircraft operating problems. Several dynamic- 
flight simulators capable of reproducing 
some portions of space flight mission pro- 
files are now being developed at the Langley 
and Ames Research Centers. Biomedical 
participation in these projects is. at present, 
insufficient. The larger aircraft cniupamcs 
are investing several million dollars in space 
flight technology this year. The latter effort 
is mainly concerned with bioengineering and 
technical development. 

In addition to the considerable amount 
of work specifically designed to solve recog- 
nized biotechnical problems connected with 
space flight, there is an even larger amount 
of work which although nominally carried 
on for other purposes contributes to the field 
of space medical and behavioral science. 
One may cite, for example, those studies 
now being carried out in universities, medical 
schools, the National Institute of Health 
and under the auspices of the- Atomic En- 
ergy Commission dealing with physical 

mental physiology: and behavior. 


Ill contrast to the large amount of work 
bearing on practical problems of space medi- 
cine. space-oriented basic biological research 
has received little attention to date. A 
relatively small group of university biochem- 
ists and biophysicists have recognized that 
space exploration offers a unique opportunity 
to study the origin of life and the effects of 
extraterrestrial environments on living or- 
ganisms and they have tried to formulate 
some definite plans for appropriate research. 
Advisory Committees 

Senior representatives of the Army. Navy, 
and Air Force recoin mended late in 195~ 
that the National Academy of Sciences pro- 
vide. through the National Research Coun- 
cil. an advisors' committee in the life sciences 
cos-ering all biological and psychological 
fields of interest in the space environment. 
This led to the establishment of the Armed 
Forces-National Research Council Commit- 
tee on Bio-Astronautics under the Division 
of Medical Sciences of the National Aca- 
demy of Sciences. Dr. Otto Schmitt was 
appointed chairman. ’Ibis group included 
1 SO individuals from civilian institutions, the 
uuhtarv services, and government agencies. 
The Committee on Bio- Astronautics is more 
comprehensively represented in the man-in- 
space problem areas although there is con- 
siderable basic biologic representation as 

Dr. W. Randolph Lovelace II was ap- 
pointed chairman of the NASA Special 
Committee ou the Life Sciences by Dr. 
GIcnnan in October. 195S. Its role has been 
essentially that of an advisory panel for 
Project Mercury. 

The Space Science Board of the National 
Academy of Sciences was established in 195S. 
Of the 12 committees of this board, only 
one has particular relevance in the biological 
area, the Committee on Psychological and 
Biological Research. Dr. II. K. Hartline is 
chairman of this committee which has ex- 
pressed general interest in the man-in-space 
program but has found its principal concern 
in basic biologv, particularly the areas related 
to problems of extraterrestrial contamination 
and the detection of extraterrestrial life. To 
focus attention of biologists on these prob- 
lems. Dr. Hartline's committee joined with 
the long-range planning committee of the 
Space Science Board to set up two additional 
groups designated F ASTEN and WF.STEX. 
chaired by Dr. Bruno Rossi and Dr. Joshua 
Lcdcrberg, respectively . The names or these 
latter two committees derive from a com- 
mittee. i CETEX i . established by the In- 
ternational Council of Scientific Unions to 
explore problems of extraterrestrial con- 
tamination. 

The functions of this latter organization 
have now been absorbed bv the Committee 
on Space Research (COSPAR I within the 
International Council of Scientific Unions. 

Liaison between these planning and ad- 
visory groups has been established by ap- 
pointing a number of individuals as members 
of two or more groups. The effectiveness of 
these committees has been limited by the 
lack of an over-all operational life sciences 
program winch would implement the mi« 
gestions of the committees to make the best 
use of the unprecedented opportuuitics pro- 
vided by space exploration. 

In order to attain over-all objectives in 
the space-oriented life sciences, an imagina- 
tive and long-range program in the broad 
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TECHNICAL KNOW LEDGE + EXPERIENCED MANAGEMENT + SPECIALIZED CRAFTSMANSHIP = KNOWMANSHIP 



Knowmanship tuned perfectly 
to ground support problems 


As weapons systems become more 
and more complex, it becomes 
more and more important — and 
difficult — to develop effective, 
integrated ground support equip- 
ment. For more than fifteen years, 
Eclipse-Pioneer's knowmanship 
has been responsible for developing 
exactly that caliber of ground 
support covering a wide range of 
applications. 

Witness the Mobile Test Set 
that makes 750 dynamic and static 
tests on the B-58’s flight control 


system in 90 minutes. It is a prod- 
uct of KNOWMANSHIP. So is the 
support equipment for the Iner- 
tial Guidance Stable Platform on 
the Army’s Pershing missile. And 
it is knowmanship that developed 
Air Data Computer support 



equipment that is compatible with 
F-101, F-104, F-105, F-106 and 
B-58 aircraft. 

Nowhere else is specialized 
knowledge, management, and 
craftsmanship more essential to 
project success than in the science 
of developing ground support 
equipment. To fully explore the 
capabilities of knowmanship on 
problems you may have in this 
area— or in any of the other areas 
mentioned below — call, wire, or 
write us today. 




ECLIPSE-PIONEER 
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uld 


include the furthc 
cscs relating to the origin of temples 
organic molecules and of living matter, 
further observation, both from the earth 
and from artificial satellites, of the surface 
environments of neighboring eelestial bodies, 
studies of the adaptive effects of simulated 
extraterrestrial environments on various 
forms of life in successive generations, the 

eventually, the exploration by man of lunar 
and planetary surfaces for complex mole* 
culcs. organic substances, or evidence of 
forms of life. Indeed, one of the most im- 
portant pistifications for an extensive effort 
m space exploration is the promise which 
if offers of substantial advance in our un- 
derstanding of these basic problems in 
hiologv and astrophvsics. from this point 
of view the biomedical and engineering 
task ol 
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;t of weightless 


• Weigh th 
for prolonged periods 

consequences are possible. Certain plivsieal 
properties of matter in the solid, liquid and 
vapor states may be significantly affected. 
The method of heat convection and diffu- 
sion may be radically altered. It is possible 
that intracellular events could occur in 
different time sequence. Plants and other 
living forms, which normally grow against 
gravity, may take on peculiar morphological 
characteristics. Manv physiological variables 
may undergo change, for example, neural 
anci cardiac function, circulation and metab- 
olism. I lie sensorv basis for normal hndilv 
orientation will be profoundly altered. The 
effects of gravity-free states and various low- 
conditions should be investigated in 


s to that end. 

With this in mind, a program should be 
initiated shortly and projected indefinitely 
into the future in which a significant num- 
ber of payloads would be dedicated pri- 
marily to biomedical purposes. These 
should be engineered from their inception 
with biological purposes in mind as opposed 
to the present opportunistic "space avail- 
able" — "non-interference” provision. The 
payloads should be engineered to biological 
specifications. The trajectory should be care- 
fully elioscn for each experiment with re- 
gard to specific biological objectives. All 
worthy experimental im-cstigntions proposed 
by members of the scientific community 
should be given consideration for available 
biomedical payloads. 


of which is to put a man safely 
for several orbital flights about the earth 
before return and recovery. There is need 


fand'ling'flights. 
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during initial acceleration and re-entry ns 
well as during emergency escape. Spinning, 
tumbling, vibration and noise present envi- 


• Radiation. Radiation in space presents a 
great challenge to physical as well as biolog- 
ical scientists. There arc intense and not 
fully explored radiation belts in the mag- 
netic field surrounding the earth. In addi- 
■ ' eon the surface of 
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t it be integrated with proper 
perspective into a long-range biomedical 
program with respect to its scientific ob- 
jectives. its timing and its budgeting. For 
reasons which have been outlined earlier in 
this report, the Committee liclicvcs that 
human observers, properly trained in the 
appropriate scientific disciplines arc indis- 
pensable components of space research. 
Project Mercury, by marshaling a wealth of 
engineering and biomedical effort on one 
step toward that goal, is fulfilling an im- 
portant and necessary first objective. This 
project also has certain values in terms of 
technical and scientific achievement and 
prestige on a national and international 
scale. It is even more important that the 
thought and effort which have been devoted 
to questions of human safety be continued 
and emphasized, that the peaceful scientific 
objectives be clearly delineated, augmented 
and stressed, that attention be given to in- 
>i n g th« 

that this great effort be perceived ns a sober 
scientific mission rather than a tour dc force. 

Problems relevant to manned space flight 
which require and arc presently receiving 
attention are manv in number. Several ina 
and a sum- 


plored and only part of the radiation spec- 
trum has been reproduced at ground level 
in accelerators to date. Among the cosmic 


produci 

' ’ ltilizine the tools c. . . 

I about living proi 
V.-.SVJ. studies should include additional 
pltvsical measurements and biological assay 
of 'the radiations m space, their simulation 
at ground leve’ ’ r *"* ' 




of the \ 


and finally 

j material of all types in 
satellites to provide quantitative empirical 
information on various biological effects not 
only on immediate metabolism and function 
but also on survival, longevity, carcinogenesis 

. If man is to explore 
live in the closed and 
; of the space vehi- 
cles and stations. Even after the first 
landings on planets, he will probably have 
to be constantly maintained in an artificial 
environment compatible with functional 
effectiveness as well as survival. Storage 
and supply of oxygen, water and nutrients 
and the disposal of carbon dioxide 

partially satisfactory solutions have already 
been obtained. For long-term missions, 
biological or chemical systems for rcgcucrat 


miller of 
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>le Mognetic Chip Detectors p 
efion ogoinst in-flight foilure. 


weor or impending breakdown. The 
Mognetic Chip Detector ottrocts 
these particles which bridge on 
electrically insulated gop in the De- 
tector, completing o circuit which 

Lisle Chip Detectors ore used today 

accessory drives, propellers, con- 
stant speed drives and hydraulic 

aircraft. 

Write for Catalog and Samples 
for Testing 
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EECo CAPABILITY: 



WHICH OF THESE DATA PROBLEMS IS LIKE YOURS? 

A million facts a minute can be processed by a single EECo system 
in daily use at Edwards AFB. It collects data. Furnishes time 
correlation, quick-look presentation. Search and location of data. 
Digitization. It converts for tabulation, point plotting, and digital 
computer input. 

A quick look at telemetered data tells the test story at the Douglas 
Aircraft-Sacramento facility where Thor rocket engines are tested. 
This EECo system handles both PDM and FM/FM inputs. Patch 
units select tape track, telemetering demodulation channel, visual 
recorder channel. Choice of slow or fast recording of analog data. 
Conversion of analog or PDM data to magnetic tape in the IBM 704 
computer format. That’s the job done for Martin-Denver, home of 
Titan ICBM, by an EECo-designed and EECo-built Digital Data 
Processing System. Can also convert from computer magnetic tape 
to punched cards. 

May we put our experience to work on your problem? A call, letter or 
twx to EECo brings dependable help on the easiest or hardest data 
processing assignment. Write for Digital Data Processing File 201. 


Electronic Engineering Company of California 


MISSILE AND AIRCRAFT RANGE INSTRUMENTATION • DIGITAL DATA PROCESSING SYSTEMS 
COMPUTER LANGUAGE TRANSLATORS ■ SPECIAL ELECTRONIC EQUIPMENT 


organism will adjust with varying degrees of 
success. The problems of physiological and 
psychological adaptation are broad ones 
which can be studied in terrestrial as well as 
extraterrestrial laboratories. 

• Toxicity and contamination. Biologists 
and medical scientists are interested in con- 

the form of viruses and micro-organisms, as 


ing rocket fuels are examples of gravely 
toxic materials. NASA should maintain a 
competent staff to deal with such health haz- 

bc subject to critical review and necessary 
limitations for public health protection. 

In closed space vehicles, atmospheric 
contaminants ordinarily of negligible im- 
portance mav achieve toxic concentrations 
and rct|iiirc special attention. 

Solutions to immediate, practical problems 
such as those exemplified above depend upon 
a broad base of information obtained in 
more fundamental aspects of medicine and 
behavioral sciences, Although much of 
that information is being accumulated 111 
the course of the extensive research in these 
fields in universities and medical institu- 
tions. the needs of space science arc espe- 
cially dependent upon a number of specific 

• Respiratory physiology— including the con- 
trol. mechanics and phvstca! chemistry of 

and exchange; effects of alterations in am- 
bient conditions of pressure and tempera- 

• Circulatory physiology— including circula- 
tory reflexes, the control of the circulation, 
its response to gravitational and accelerative 
stress, to alterations in oxygen and carbon 
dioxide tensions and temperature change. 

• Metabolism— including energetics, nutri- 
tion. hibernation, digestion, excretion. 

• Neurophysiology— including postural and 
righting reflexes, physiology of vision, audi- 
tion, proprioception, and orientation; cen- 
tral control of metabolism, temperature, 
cndocrincs. circulation and respiration; cir- 
culation and metabolism of brain. 

• Behavioral science— including perception, 
motivation, and performance under stress, 
emotional stability, fatigue, social and sen- 
sory isolation, psychological assessment and 
training for special missions. 

Space Research hi Lite Sciences— Part II— 
will appear in next week's issue. 
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• Positive locking . . . immediate releasing of 
quick-disconnect assemblies 

• Cannot be accidentally released — cannot freeze 

Quick Release Pins • Extra-large flanged release button 

• Eliminates brinelling action of ball-type pins 

• Available in complete range of sizes 

• Conforms to NAS Procurement Specification #1332 



Deutsch Fastener Corporation presents 4 in a series 
of new concepts in fasteners that greatly increase design freedom . . . 



Deutsch Fastener Corporation 

14504 So. Figueroa Street, Los Angeles 61, California 
Mailing Address: P.O. Box 61072, Los Angeles 61 
Phone: DAvis 3-6640 or FAculty 1-2747 


Eastern Regional Office: 
Franklin National Bank Bldg. 
600 Old Country Road 
Garden City. L.I.. New York 
Phone: Pioneer 1-8033 
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Stressed Panel Fasteners 


• 100% locking in all positions 

• Simple 6 piece trouble-free receptacle 

• Floating stud insures positive alignment 

• Special stud-nut permits .020" sheet misalignment 

• Quadruple lead threads need only IV3 turns for 
full take-up 

« Flush and protruding-head types designed to 
NAS *547 sizes 


Engineers today confront an ever-increasing complex of design 
problems ... both in original planning and in re-evaluation. 
Deutsch Fasteners are inherently simple, trouble-free fastening 
devices with unique functional characteristics. These practical 
fasteners allow design engineers complete freedom to execute 
imaginative engineering solutions . . . with confidence. 



If you are concerned with fastener applications, fill in the handy 
card on the opposite page for your copy of the big new 

Deutsch Fastener Master Catalog. 


Pres-Loc 


Quick-release Panel Fasteners 


■ Press to lock — press to unlock 
Eliminates incomplete fastening, thread 
stripping, etc. 

No tools needed to operate 
Long-lived, resists heavy shock and vibration 
- 3 sizes available, each with wide grip range 
Choice of flush, protruding or 
flanged-head buttons 



Deutsch Fastener Corporation 

P.0. Box 61072 
Los Angeles 61, California 







Blind Rivets 



Mail this card today for your Free copy 
of the big, new Deutsch Fastener Catalog, 

phon ° No &t or contact your Deutsch Fastener repre- 

Address sentative. 
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MISSILE ENGINEERING 



Thiokol Tests Advanced Solid Polymer 


By Michael Yaffce 

Trenton, N. J.-Chemical Division of 
Thiokol Chemical Corp. has developed 
a new rocket fuel that is expected to 
find use in upgraded versions of exist- 
ing solid propellant missile systems such 
as the Sergeant. 

The fuel could also be chosen for 
newer missiles such as Nike Zeus and 
Pershing in which choice of final pro- 
pellant has yet to be made. Another 
important possibility, and one the com- 
pany would not comment on, is whether 
the new fuel, which is said to be 
ideally suited for very large rocket en- 
gines, would be used by Thiokol in a 
bid for the prime position on the sec- 
ond stage powerplant of the Minute- 
man ICBM. on which Thiokol is now 
backup to Aerojet. 

Essentially a very advanced chemical 
modification of Thiokol's original poly- 
sulfidc rubber fuel-binder, the new fuel 
polymer— edit'd only C-12 for the pres- 
ent— is said to combine the high en- 
ergy content of the new hvdroairbon 
solid fuels with the excellent physical 
and processing properties of the older 
polysulfide fuels without compromising 

Hydrocarbon Fuel 

Promising as the new fuel is, how- 
ever, Thiokol doesn't consider it the 
end of the line in conventional com- 
posite solid propellants. I lie company 
is already carrying out research aimed 
at improving the new polysulfide fuel 
still further. Even more significant, the 
compauv is believed to have developed 
a new hydrocarbon fuel much better 

diene polymer) hydrocarbon propellant, 
but Thiokol declines to discuss any of 
its hydrocarbon fuel work. 

In light of these and other solid pro- 
pellant developments, timing will un- 
doubtedly prove an important factor in 
the future of the new C-12 polysulfide 
fuel. At the present time, this fuel is 
estimated to be six months away from 
pilot plant (10.000 to 50,000 lb./ 
month) production. It has already been 
tested in small scale rocket motors. 
The next step will be full scale motor 
firings to establish actual specific im- 
pulse figures along with other factors. 

This step will be the critical o nr If 
Thiokol can get approval to carr. out 
these tests using actual hardware, say 
from the Minutcman, then the com- 
pany can gain an important time advan- 
tage. Otherwise the company will prob- 


ablv carrv out the firings with its own 
full scale Falcon engines (which contain 
about 55 lb. of propellant). 

In this aise, the company will be able 
to qualify its propellant even for large 
rocket engines, but will probably 
have to start from scratch in a bid to 
get it into a new missile system such 
as the Minutcman. Once a missile en- 
ters Pre-Flight Reliability Test, any im- 
provement in propellant— no matter 
how significant or suitable to the sys- 
tem— cjnnot be brought into the pro- 
gram except by going back and starting 
from the beginning again. 

One of the basic attractions of Thio- 
kol’s new polysulfidc fuel is its im- 


proved performance as measured by 
specific impulse. Unusual as it may ap- 
pear in light of the extensive, current 
quest for energy gains of 50 or 40 sec. 
in solid propellants, the improvement 
in specific impulse offered by this fuel 
is a matter of only five seconds or so. 
But this fuel is now at hand: and with 
the military looking for every additional 
pound of payload or mile of range possi- 
ble in its missiles, solid propellant com- 
petitors are selling every added second 
of impulse they can get in a bid for 

At the present time, there are three 
principal types of composite solid pro- 
pellants in use. They all use the same 


PILOT PLANT at Tluokol’s Trenton (N. J.) plant will be used to produce up to 50.000 
Ib./month of company's new solid rocket fuel. In reactors like that shown, chemists will 
combine sodium polysulfide with an organic dihalide to make the new dodccamethylcnc 
polysulfidc polymer. 
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IBM 1620 


data -processing system 


...the most powerful eng ineerin g computer in its low price class 



The new IBM 1620 is a desk-size engineering computer that offers you more 
computing ability per dollar than any system in its price class. 
Transistorized throughout, the IBM 1620 has a 20,000-digit magnetic core 
memory with valuable field length and immediate accessibility. Its input- 
output notation, on paper tape and console typewriter, is in convenient 
decimal arithmetic. It can perform more than 100,000 calculations a minute 
and is easily adapted to your engineering problems. 

Easy to learn, easy to operate, easy to communicate with, the low-cost 1620 
helps free your engineering talent for more creative work. And in keeping 
with our concept of Balanced Data Processing, the IBM 1620 is supported 
by extensive services. This includes a comprehensive library of mathematical 
routines and specific industry programs to permit you to put the 1620 to 
work without unnecessary delay. 

Ask your IBM representative about the unique advantages of the IBM 1620. 
Like all IBM equipment, it may be purchased or leased. 

balanced data processing 



I. ETHYL FORMAL POLYSULFIOE POLYMER 3. BUTYL ETHER POLYSULFIOE POLYMER 



2. BUTYL FORMAL POLYSULFIDE POLYMER 4. DODECAMETHYLENE POLYSULFIOE POLYMER 



BASIC STEPS in boosting the specific impulse of original polysulfide rocket propellant (II 
were, as shown above. (2) increasing the number of higher combustion energy CM, units in 
the basic polymer structure; (3) reducing the low energy formal linkage to the somewhat 
more energetic ether (-0-1 linkage which contained only one "spent" oxygen atom instead 
of two; and H) eliminating the oxygen linkage altogether and further increasing the num- 
ber of C 1 1 units between the end sulfur atoms that mark the end of the basic poly-sulfide 
polymer unit; this structure is one of two that arc actually obtained. 


oxidizer, ammonium perchlorate, but 
differ in the polymer that is used as the 
fuel. Somewhat loosely as far as strict 
chemical terminology is concerned, they 
are termed, based on the selected fuel, 
hydrocarbon propellant, polysulfide pro- 
pellant and polyurcthance propellant. 

Originally, the hydrocarbon propel- 
lant held a decided edge on the poly- 
sulfide propellant in energy content— in 
some cases, as much as 10 sec. in spe- 
cific impulse. But polysulfide polymers 
managed to stay in the rocket propel- 
lant picture because, among other rea- 
sons, they offered better low tempera- 
ture properties (a propellant that won't 
fracture is more important than one 
with high energy in a missile that must 


operate at low temperatures), ease of 
processing, low shrinkage (in some 
eases, propellants pull so far awav from 
the casing when cured that the gaps 
have to be filled with a propellant 
putty), safety and, not least, the ex- 
perience gained in the processing and 
use of this type of propellant which is 
the oldest of the three. 

With the recent addition of metal 
powders to stabilize combustion and 
increase energy in solid propellants, the 
picture changed. Metal additives ap- 
proximatelv equalized the cncrgv con- 
tent of all composite propellants, giving 
them a delivered specific impulse 
around 245 see. 

Hydrocarbon's energy edge on the 



Molybdenum Nozzle Machined for Polaris Rocket 

Molvbdcnum rocket nozzle liners for Polaris solid propellant first stages are being machined 
on a production basis at Custom Tool & Manufacturing Co., Minneapolis, Minn. Accurate 
contour machining of forged pure molybdenum was considered impractical until a few 
months ago, the company says. Tire nozzle liners are contour- turned and bored with 
carbide tools under template control. Wall thickness of the flare is held to 2:0.001 in. 
with a maximum total tolerance of ±0.005 in. required on two tooling passes through 
tile center of the throat. 
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^BONDING THAT EXCEEDS THE 
TENSILE STRENGTH OF RUBBER 

is achieved by Stoner’s exclusive bond- 
ing process. 
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LOWEST PRICES ON SILICONE 
RUBBER PARTS are now possible 
through Stoner's new true injection 
process. Savings are possible on both 
piece price and original tooling costs. 
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SOLVE YOUR BARRIER PROBLEMS 
WITH STONER SMR, Silicone Modi- 
fied Rubber. This unique, patented 
rubber makes a reliable sealant and 
thermal insulator and has the adhesion 
built right into the rubber. 



A Subsidiary of Carlisle Corp. V 

10792 KNOTT AVE., Anaheim, California 
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ADVERTISEMENT 


Higher-Temperature Capacitors: 

New Dielectric Materials Help Break the Heat Barrier 

By Marc F. Warmuth, Staff Engineer, Airborne Accessories Corporation 


Special Mylar*, Teflon! and mica 
constructions permit continuous 
operation up to 600°F 

Three new types of special high-tempera- 
ture motor-starting capacitors, utilizing 
Mylar, Teflon and mica dielectric respec- 
tively, have been developed recently by 
Airborne. The Mylar and Teflon types 
are wound of very thin metallized film 
for greatest possible miniaturization. 
The mica type is wound of a sandwich 
of aluminum foil and thin, pure mica 
ribbon, metallized mica not being pro- 
curable. All are encapsulated with 
thermoplastic polyamide or thermo- 
setting epoxy resins (depending on 
temperature range) in sealed, cold- 
drawn steel cans with fused glass termi- 
nals. This construction provides low 
inductance units of exceptional mechani- 
cal sturdiness and environmental re- 

As an alternate construction for less 
demanding applications, encapsulation 
in epoxy sleeves, with leads brought out 
through potted ends, is also available. 
Mica for highest temperatures 
The great advantage of mica as a die- 
lectric is its ability to maintain its phys- 

peraturcs up to 1000°F. All dielectric 
materials undergo severe reductions in 


tures, but with mica the critical value 
is reached around 600°F. Full voltage 
ratings up to this point are thus permit- 
ted. And with the right epoxy resin 
impregnant, mica capacitors are well 
able to withstand overtemperatures 
without damage ... if not simultane- 
ously subjected to full rated voltages. 
Mica capacitors are three to four times 
larger than Mylar or Teflon units of 
comparable capacitance and voltage 
rating. This is because a greater thick- 
ness of dielectric must be used, as well 
as a separate layer of aluminum foil. 
Mylar and Teflon for intermediate 
high temperatures and small size 

Mylar can be worked continuously up 
to 300°F (derated to 250°F for a-c 
applications) and Teflon up to 400°F. 
For applications below these limits, but 
above the normal 185°F limit of more 
conventional insulating materials, metal- 
lized Mylar and Teflon offer high dielec- 
tric strength. They make possible 
wound capacitors of very small size 
with good voltage ratings and excellent 
capacitance-to-volume ratios. 

A further advantage of metallized 
Mylar and Teflon capacitors is their 
self-healing characteristic. The short 
occurring when the dielectric is ruptured 


instantly burns the thin metallic coating 
back from the edges of the rupture, 
making further flashover impossible. 
Yet the amount of metallic coating 
burned away is so minute that hundreds 
of such self-healings have little effect 
on capacitance. Resistance to over- 
voltages can thus be considered ex- 
cellent. Resistance to overleniperaltires, 
on the other hand, is not an outstanding 
characteristic of Mylar or Teflon— a 
design factor to keep in mind. 


MYLAR: For intermediate high tempera- 
tures, high voltage and smallest size. Con- 
tinuous operation at 300°F with ratings up 
to 1000 WVDC. Capacitance variation with 
temperature good, but not as good as that 
of Teflon or mica types. 

TEFLON: For intermediate high tempera- 
tures and small size. 600 WVDC up to 
400= F without derating. 

MICA: For highest temperatures. Con- 
tinuous operation, 600 WVDC without 
derating up to 600 F. Higher temperatures 

equivalent Mylar or Teflon capacitors. 
For further information, request Prod- 
uct Bulletin PS-6A from AIRBORNE 
ACCESSORIES CORPORATION, 
Marketing Dept., HILLSIDE 5, N.J. 




polysulfidcs was cut to only about three 
seconds of specific impulse. This defi- 
nitely helped sales of the polysulfide 
propellant. But then the significance of 
the three-second difference began to 
grow, some say, owing to Russian 
achievements with S.000 mi. ICBMs 
and big space boosters. 

The choice facing Thiokol research- 
ers was cither to improve the energy 
content of the polysulfide polymer or 
the physical properties of the hydro- 
carbon polymers. They tried and ap- 
parently succeeded in doing both. 
While the status of the improved hy- 
drocarbon propellant has not yet been 
disclosed, it is believed to be behind 
the polysulfide in development time at 
least. Meanwhile, Thiokol chemists 
have also been carrying out research 
aimed at improving the physical prop- 
erties of polyurethane propellants, 
which the company is using in power- 
plants it is making for research vehicles. 
Thiokol engineers continue, however, 
to favor the hydrocarbon and polvsul- 
fide propellants' for their major missile 
system motors. 

Thiokol chemists brought about the 
improvement in their polysulfide pro- 
pellants, starting with the original 
ethyl formal polysulfidc polymer, by 
first doubling the number of pure hy- 
drocarbon (CH.) units in the basic 
polymer structure to raise the combus- 
tion energy, making the ethyl polysul- 
fidc polymer into a butyl polysulfide 
polymer. They next substituted a sim- 
ple ether linkage (-O-) for the less en- 
ergetic formal linkage (-O-CH^O-). 
Then they eliminated this linkage alto- 
gether and added four more CH- units 
to make a dodecamethvlene polysulfide 

* The end result was a polysulfidc poly- 
mer with enough higher energy hydro- 
carbon units to make it look and per- 
form as a hydrocarbon propellant but 
that could still be processed in the same 
manner and equipment, including Thio- 
kol’s new continuous mix operation 
(AW Oct. 12, p. 67), as the old poly- 
sulfide propellant. The new C-12 
propellant also offers a low tempera- 
ture brittle point 15-20F lower than 
the best of the previous polysulfide 
propellants. Moreover, as a result of 
the removal of the formal and ether 
linkages, the new propellant is less in- 
clined to shrink or age than earlier pro- 
pellants, according to Thiokol. Also im- 
portant, cost is expected to be in line 
with that of present propellants. 

Meanwhile, in other solid propellant 
areas, Hercules Powder Co. is continu- 
ing its development of high energy, 
hybrid, double-base propellants (AW 
June 23, 1958, p. 47) for the third 
stage of the Minuteman. Grand Cen- 
tral Rocket Co. also recently reported 
that it has achieved “a major technical 


breakthrough" in the development of a 
case-bonded, cast-in-plaec Nitrasol grain 
(AW Nov. 23. p. 32), which it success- 
fully fired after repeated temperature 
cycling from — 75F to 165F. 

Rocketdyne Develops 
Solid Fuel Generator 

McGregor, Tex.— Rockctdvnc's Solid 
Propellant Operations Division has de- 
veloped a compact solid propellant gas 
generator for Navy's Tartar and Terrier 
surfacc-to-air missiles. 

Units arc unusual in that they have 
a boost disk of fast burning propellant 


cemented to the starting end of the 
mam propellant charge. Disk provides 
the fast burst of initial power needed 
to bring the auxiliary power units up 
to rated output quickly. 

The new generator is produced in 
two sizes, the Mk. 2 and Mk. 3. The 
Mk. 2 is used to drive the missiles' 
electrical units and the Mk. 3 powers 
the hydraulic systems. 

Both gas generators, according to 
Rocketdvnc, employ a “clean burning 
extruded ammonium nitrate propel- 
lant" which leaves no detrimental de- 
posit on turbine blades and can be 
stored for long periods without special 
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If miniaturization has put your circuits in a tight spot, you can build reliability right into them with the AMP 
Taper Technique . . . formed taper pins or new solid, pre-insulated taper pins . . . two-piece or molded one-piece 
stackable blocks . . . plus a wide assortment of taper receptacles. 

The AMP Taper Technique offers the most complete line of taper products available plus many extra features. 
A three-and-a-half degree taper assures the firmest fit of pin in block. A-MP Pull-Test Insertion Tools assure the 
proper seating of pins. Hand and Automachine crimping tools assure uniformity of pin attachment to your 
circuit leads. 

And — with the addition to the AMP Taper Technique of the new Solid Pre-lnsulated Diamond Grip Taper Pin 
and the new one-piece warp-free block, you can have the greatest flexibility of product choice for your circuit 
design and manufacturing operations. 

You can concentrate more circuits in a smaller space — and be sure of reliability when you use the AMP Taper 
Technique. Send for our new catalog today. 


AMP Incorporated 
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High-Density Avionic Units Developed 


By Barry Miller 

Paoli, Pa.— A technique for high den- 
sity packaging of avionic components 
into functional subsystems, suitable for 
design into airborne digital computers, 
has been developed here at the Research 
Center of the Burroughs Corp. 

Referred to as the Macro Module 
approach, the technique embodies the 
basic Burroughs philosophy toward high 
density packaging. This involves look- 
ing at the over-all system function, its 
various interconnections and ways of 
removing heat, rather than focusing all 
attenation on individual microminia- 
turized circuit assemblies. Tire value of 
microminiature components can eas- 
ily be lost, Burroughs believes, by ig- 
noring the complex problems of circuit 

The firm expects to incorporate its 
Macro Module technique into a digital 
differential analyzer by the end of the 
year, according to a Burroughs spokes- 
man. Another system now under devel- 
opment here also employs the tech- 

Principal features of the packaging 
technique, and its end products, indi- 
vidual functional modules, or Macro 
Modules, according to Stanley 
Schneider, a development engineer who 
headed up the development, arc: 

• Incorporation of a heat exchanger as 
an integral part of each module to 
provide efficient conductive transfer of 
heat from the source to a sink. 

• Synthesis of circuits in two dimen- 
sions with the third dimension a vari- 
able determined by the needs of the 

• Use of available components in pres- 
ent designs and allowance for growth 
with deposited or etched components 
or circuits as they become available. 

Printed Boards 

Each Macro Module is built around 
small, sealed chips which contain 
printed circuit boards on which are 
soldered the components for individual 
circuits, such as logic elements. Large 
numbers of chips arc plugged into a 
back plane circuit board which inter- 
connects the chips. Four such circuit 
boards arc hinged together along their 
lengths so that they can be wrapped 
around a heat exchanger with every 
chip interlaced with a fin of the ex- 
changer to provide a maximum amount 
of heat exchange. Every module then 
can constitute a specific subsystem 


which, combined with others, forms a 
complete system package. 

Burroughs built a mock-up of an air- 
borne digital computer to study the 
feasibility of its Macro Module ap- 
proach. Four individual modules were 
designed into a single package with face 
dimensions of 4.75 x 4.75 in. and with 
a length of 7 in., or total volume of 
0.092 cu. ft. 

Every module in this model contains 
176 chips, each color-coded for func- 
tional identification, along with the 
necessary input connectors and inter- 


circuit connections. The number of 
components per chip varies between 52 
and 50, depending on the circuit func- 
tion of the chip. In all, there are 26,- 
700 components in the four modules 
and by extrapolating this number for a 
volume of one cubic foot, Schneider 
figures an operative system would have 
a Macro Module component density of 
290,000 components per cubic foot 
contained in 7,600 chips, along with 
connectors and circuit interconnections. 

Basic to the scheme is a triangular 
chip, one inch in height and 1.75 in. 
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along its base with a thickness of 0.116 

The long dimension of the chip is 
fitted with an input-output connector. 

Components are mounted on a dou- 
ble-sided printed circuit board and then 
encapsulated within a thermosetting 
plastic easing, called a shell. 

Every chip can be designed to per- 


form a specific function. One module 
of the Burroughs model computer, a 
20-bit arithmetic unit, contains five dif- 
ferent types of chips. The component 
counts per chip range from 32 for a 
set of eight diode “and” gates to 30 
for a combination package of inverter 
amplifiers and “and” gates, Schneider 


The actual number of components 
contained in a chip is fixed by the num- 
ber of chip connector pins which, for 
this study, was set at 24. The number 
of chips in a module varies, depending 
on the function of the module. 

Standard components, such as diodes, 
inductors, metal film resistors and ca- 
pacitors have gone into the Macro 
Modules investigated in the Burroughs 
laboratory. As time progresses, deposi- 
ted film components could be used 
within the framework of this modular 
approach. This also might lead to a 
reduction in the thickness of the chip. 


Assembly Stage 

To reduce the number of connec- 
tions between components. Burroughs 
engineers prefer to obtain components 
without leads from the manufacturer 
so they can connect the components in 
the assembly stage. As the interconnec- 
tions among components are cut down, 
circuit reliability should be boosted. 

Because the entire chip is encapsu- 
lated, unencapsulated components which 
arc smaller without casings are pre- 
ferred for the chip. In the case of 
transistors, however. Burroughs experi- 
mented with uncncapsulated units only 
to find they didn’t work out well and 
has abandoned these experiments at 
least temporarily in favor of encapsu- 
lated units. 

This modular technique also tends to 
favor the maintenance man. Chips are 
readily plugged in and out of the back 

S ilane and. with the color identification, 
aulty units can be replaced without too 
much trouble by similarly-colored chips. 
Faulty chips can be discarded, or their 
seals broken at a servicing center for 
individual circuit troubleshooting. 

Besides serving as the female con- 
nector for the chips, the back plane 
provides the structure for the module. 
Its four boards are hinged to permit 
folding about the heat exchanger. 


Width of the board is determined by 
the base length of the chip while the 
length of the board is a function of the 
number of chips used; in other words, 
the specific subsystem function. 

Circuit interconnections are made on 
the back of the circuit boards by two 
layers of printed circuitry directly 
bonded to the board, miniature cable 
harnesses and flexible wires between 
adjacent boards. 

For heat removal, Burroughs engi- 
neers have designed the chip to pro- 
vide large surface shell areas which are 
in contact with a metal fin of the heat 
exchanger. A center core tube supports 
the fins and can be used in a number 
of forms of heat exchange. The heat 
exchanger could be part of a heat pump 
system which would provide the 
modules with temperature control. By 
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so limiting the temperature range. 
Schneider says, it will be possible to use 
materials for components which have 
wide variations in value with temper- 

The tube of the exchanger occupies 
a volume made available by cutting 
quarter arcs in the apex of each chip so 
that when the back plane is folded over, 
the four rows of chips fit circularly 
about the tube. 

With this modular arrangement, the 
added space required by exchanger fins 
interspersed between chips is shared 
with space required for interconnections 
on the back plane board. 

The Macro Module technique, Bur- 
roughs says, permits packaging standard 
components into one-sixth the volume 
presently occupied by airborne com- 
puters made with its older Logi-Mod 
technique. As miniature components 
become available, and arc used in the 
design of airborne computers employ- 
ing this design approach, the total vol- 
ume reduction will be one-fifteenth, the 
firm says. 

Expansions, Changes 
In Avionics Industry 

Antenna Systems, Inc., Ilingham, 
Mass., is a new company formed by 
several former employes of D. S. Ken- 
nedy & Co. The new firm, headed by 
Charles W. Crcascr, Jr., president and 
Walter W. VandcrWolk, Jr., executive 
vice president, will design, manufacture 
and install antenna systems for com- 
munications, radar, radio astronomy and 
missile/ space vehicle tracking and guid- 
ance. Address is 349 Lincoln St. 

Other recently announced changes 
and expansions among avionics manu- 
facturers include the following: 

• Electronic Engineering Co. of Cali- 
fornia has purchased Anaheim Elec- 
tronics Co., Anaheim, Calif., which 

K oduces a punched paper tape reader. 

ew acquisition will operate as a sub- 
sidiary, with Robert T. Arnold, former 
president, as division manager. 

• I. each Corp., Compton, Calif., has 
acquired Electrospace Laboratories, 
Inc., producer of subminiature solid- 
state command receivers for missiles 
and space vehicles. Lloyd M. Hcrshcy. 
vice president of the new acquisition, 
will serve as manager of new Leach 

• Wyle Laboratories. El Scgundo. 
Calif., has acquired Parameters, Inc., 
a testing laboratory in New Hyde Park. 
N. Y.. which will become Wylc- 

tions at present location. Fran? S. 
Wyle, president, says the company plans 
to expand the new subsidiary's facilities 
and field engineering activities. 

• Link Division of General Precision, 
Inc., has opened a new research and 



Bendix-Pacific Radar Sec AN/APS-88 is a lightweight, high sensitivity, 
multiple function radar for ASW and allied functions. 


FOR ASW — Used in conjunction with IFF and sonobuoy systems 
the AN/APS-88 integrates signals into an overall PPI display which 
shows the presence of unfriendly aircraft, submarines and marine objects. 

FOR WEATHER warn INO — Detection of cloud formations 
and mapping of storm fronts. 

FOR SEARCH — Indicates even small objects — life rafts, life boats, 
and trawlers— as well as shore lines, islands and other marine topography. 


an/aps-88, developed by Bendix-Pacific for use on the U.S. 
Navy S2F-3, provides ranges from 3 to 240 miles and is operable to 
30,000 feet. Maximum weight is 215 pounds. The set’s unique sensi- 
tivity is achieved by varying pulse lengths and repetition rates for each 
selected target. Bendix-Pacific engineers are always available to discuss 
your airborne radar problems with you. 

MORE PERFORMANCE PER POUND 

C ^ v 

AZIMUTH AND RANGE INDICATOR ANTENNA RECEIVER-TRANSMITTER 


We invite your inquiry regarding the excellent 
opportunities for engineers now available. 
Write Ralph Lamm, Director of Engineering. 
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development laboratory in Washing- 
ton, D. C„ area, at 9217 51st St. in 
College Park, Md. The new laboratory, 
to be headed by Owen E. Cunningham, 
will develop electromechanical and 
electronic equipment for missiles, range 
instrumentation and ground support. 

• Sunbeam Corp., Chicago, acquisition 
of John Oster Mfg. Co., Racine, Wis., 
as a wholly-owned subsidiary will be 
subject to stockholder approval next 
month. Acquisition will give Sunbeam 
entry into avionics field with John 
Ostcr's Avionics Division sales estimated 
to exceed SI 3.5 million this year. 

• Telecomputing Corp., Los Angeles, 
has acquired the assets of Phoenix En- 
gineering and Mfg. Co., Phoenix, Ariz., 
maker of avionic parts, which will be 
operated as a subsidiary under Harold 
C. Olson who founded the company 
in 1950. 

• Eitcl-McCullough, San Carlos, Calif., 
has acquired National Electronics, 
Inc., and Industrial Tubes, Inc., of 
Geneva, 111., both of which will be 
operated as wholly owned subsidiaries. 
The new acquisitions, which develop 
and produce thyratrons, rectifiers and 
industrial tubes, have annual sales of 
about S3 million. 

• International Telephone & Telegraph 
Corp. has opened a new advanced de- 
velopment laboratory at San Fernando, 
Calif., to carry on research and develop- 
ment of special microwave tubes. The 
laboratory is directed by Christian C. 

• Litton Industries has acquired Elec- 
tronic Systems Division of General Con- 
trols Co. The acquisition produces air 
data computers, navigation and flight 
control subsystems. Fred Marsh has 
been retained as manager. 

FAA Tests Pictorial 
Navigation Displays 

Flight tests of pictorial navigation 
displays operating from VOR/DMF, 
information resulted in a 30% reduc- 
tion in communication workload be- 
tween controller and pilot, according to 
Federal Aviation Agency', which con- 
ducted preliminary tests at its Atlantic 
City facility. 

The tests, consisting of 220 flights 
and 240 simulated flights, involved two 
different pictorial devices, both relying 
solely on VOR/DME information. The 
FAA pictorial display employs a spot 
of light on a map to indicate position 
followed by an arrow of light indicating 

S ound track. A pictorial navigation 
splay, developed bv the Avion Divi- 
sion ot ACF Industries, utilizes a mov- 
ing reticle, or “bug," on the display map 
which follows the aircraft ground track. 

Accuracy of the pictorial display de- 
vices was determined by radar monitor- 
ing of the test flights with scopes fitted 
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Making the incredible commonplace isourjob. From fertilizers to fuels, 
from papers to proteins... everywhere in production and processing, Beckman Instru- 
mentation makes the unheard-of not only possible but profitable • In the laboratory, 



Beckman electrophoresis apparatus measures a molecule.. .a Beckman ultracentrifuge 
isolates a virus — to speed medical and pharmaceutical research. And without fanfare, 
Beckman computers and data processing systems steadily shape the development of 
entire space programs* Scientists, manufacturers and processors throughout the world 
meet endless problems of accurate analysis, difficult measurement and critical control 
with Beckman instruments... performing minor miracles on a regularschedule*Where 
ever electronics has application, it is our job to reduce the impossible to the routine... 
to make the incredible commonplace • We do it every day. 


Beckman 


BECKMAN INSTRUMENTS, INC. ELECTRONIC COMPONENTS. INSTRUMENTS.SYSTEMS.. -FOR ANALYSIS, MEASUREMENT. COUNTING AND CONTROL 
EXECUTIVE OFFICES: FULLERTON, CALIFORNIA] DIVISIONS: 8ERKELEY-HELIP0T- INTERNATIONAL- SCIENTIFIC & PROCESS INSTRUMENTS-SPINCO- 
SYSTEMS | SUBSIDIARIES: SHOCKLEY TRANSISTOR CORP -BECKMAN INSTRUMENTS, G.m.b.H., GERMANY- BECKMAN INSTRUMENTS, LTD..SCOTLAND 





SPECIALISTS IN THE 3 C’s OF ELECTRONICS 


CABLES 

Complete versatility of design plus 
extra reliability characterize 
Bendix® Cable Assemblies. Types 
include encapsulated or braided 
missile control cable, thermo- 
couple harness, fuel cell, ground 
cabling, high temperature, and 
flat conductor cable. 


CAPACITORS 

Count on Bendix High Tempera- 
ture Capacitors for premium 
performance on missile and 
high-speed aircraft applications. 
Proved operation from — 55°C. to 
4-400°C. with no voltage derating 
and low capacitance variation. 


CONNECTORS 

Can you use the finest electrical 
connectors in the business? Then 
try ours. Wide range of sizes and 
types available, including Pygmy" 
Miniature, Rack and Panel, QWL, 
and MS-R, and connectors for 
special applications. 


Scintilla Division 
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with a plastic overlay upon which the 
pictorial display track was duplicated. 
A ground plotting instrument and cam- 
eras in the cockpit and at the radar 
scopes provided simultaneous record- 
ings of the aircraft track and that of the 
reticles in the display devices. 

FAA says that the recordings indicate 
that pilots using the pictorial display 
devices were able to adhere to desig- 
nated courses with accuracy satisfactory 
for traffic control purposes. 

if FILTERCENTER 3= 

1 smsisu - 1 

► NEC Issues Call for Authors— Pros- 
pective authors who want to deliver a 
technical paper at the National Elec- 
tronics Conference, to be held Oct. 
10-12 in Chicago, should submit 100- 
150-word abstracts and a 500-word 
summary or the complete paper for 
review bv Mav 1 . Papers and abstracts 
should be mailed to Prof. Thomas F. 
Jones, Jr., School of Electrical Engi- 
neering, Purdue University, Lafayette. 

► Space Navigation Conference Plan- 
ned-Conference on space navigation 
will be held Oct. 19-21 at the Desliler 
Hotel and Civic Center in Columbus. 
Ohio, sponsored bv the Institute of 
Radio Engineer’s Professional Group 
on Space Electronics and Telemetry. 

► Non-gyro Reference Tested— Flight 
tests of a low-cost (S100), non-gyro 
reference in a tactical type missile have 
encouraged its developers, the Martin 
Co., Orlando, Fla., to propose its use 
in Missile B system. Sizable drift rates. 
1 deg./hr., limit reference application 
to short flight time missiles such as 
Bullpup or Lacrosse. Company is pres- 
ently analyzing its ability to manufac- 
ture the reference. 

► Infrared Maser in Steps— A 600 kmc. 
Maser will soon be assembled at the 
Martin Co. in Orlando as the first step 
in development of a scries of devices 
expected to lead to a solid-state infra- 
red Maser. Company’s goal is a highly 
sensitive amplifier and oscillator for 
long-range space communications. 

► SAGE Radar-An AN/FPS-55 radar 
earmarked for the SAGE system is near- 
ing completion at Montauk, N. Y. The 
radar is one in a scries of 1 2 being built 
for the Air Force by Sperry Gyroscope. 

► Radar Range Boosted— Improved sen- 
sitivity of ground-based radar, equal to 
50% range or 125% area coverage in- 
creases, has been achieved with Zenith 
Corp. beam parametric amplifier (AW 
Sept. 1, 1958, p. 64) using synchronous 
pumping. Tests were run on L-band 
radar at Rome Air Development Center. 



What’s Behind This? 


a major advance In the state of infrared art 
by HRB-SINGER, INC. 


At long last HRB is permitted to admit openly their relationship to 
the revolutionary "Manhattan Strip,” taken with IR equipment 
developed at HRB-SINGER. The map-like image was photographed 
under conditions of complete darkness. Amazingly clear, accurate 
and continuous data of the Manhattan terrain resulted. 

IR surveillance equipment which meets military requirements, is 
continually being developed and improved at HRB-SINGER. 
Although RECONOFAX, the trade name applied to HRB IR 
equipment has been employed primarily in aircraft, it could be used 
in other vehicles such as satellites for scanning areas several hundred 
miles wide. 

If you are interested in HRB’s outstanding advances in the develop- 
ment of new concepts and systems for reconnaissance, surveillance, 
and infrared detection — military and industrial personnel with a 
need to know, contact HRB-SINGER, Dept. I. 


ELECTRONIC RESEARCH AND DEVELOPMENT In the areas of: 

Communications • Countermeasures • Reconnaissance • Human Factors • Intelligence 

• Weapons Systems Studies and Analysis • Nuclear Physics • Operations Research 

• Antenna Systems • Astrophysics 


HRB-SINGER, INC. 
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NEW AVIONIC 
PRODUCTS 


Components & Devices 

• Direct current amplifier, Type DCA- 
1-B, is made of solid-state components 
modularized in a form suitable for plug- 
in operation. Frequency response ex- 
ceeds -3 db. at 200 kc., gain accuracy is 


±0.03%. linearity and stability are 
±0.02% and drift is 500 microvolts 
referred to input. Dimensions are 4J 
in. x 3i in. x 31 in. Packard Bell 
Computer Corp., 1905 Armacost Ave., 
l.os Angeles 25. Calif. 


• Mixer, pre-amp assembly, Type 
MMX-5, covers 8.5 to 9.6 kmc. range 
and provides IF output bandwidth of 



100 me. MMX-5 has II 1 ' center fre- 
quency of 250 me., gain of 15 db. and 
over-all noise figure of 10 db. LEL, Inc., 
380 Oak St., Copiague, L. I., N. Y. 

• Varactor diodes, Models MA-4255X 
through 4257X, for use in parametric 
amplifiers, harmonic generators and 
sub-harmonic oscillators arc available. 
Over-all dimensions of these silicon 
varactors are S in. max. length x i in. 
max. diameter; package shunt capaci- 
tance is approximately 0.2 picofarads 
and lead inductance is about a nano- 
henry. Type MA-4255X has zero bias 
capacitance ranging from 0.4 to 1.4 
picofarad and a cutoff frequency of 60 
to 80 kmc. MA-4256X and MA-4257X 
have 1.2 to 2.5 and 2.5 to 4 picofarad 


zero bias capacitance, respectively, with 
resultant cutoff frequencies of 50 and 
30 kmc. respectively. Microwave As- 
sociates, Inc., Burlington, Mass. 


• Trimming potentiometers, Scries 375, 
have one watt power rating. 10 to 50 
kilohms resistance, weigh less than a 
gram and measure 0.375 X 0.375 X 
0.175 in. while larger companion po- 
tentiometers, series 500, are rated at 2 
watts, provide 10 to 100 kilohms re- 
sistance. weigh less than 2 grams and 
measure 0.5 X 0.5 X 0.175 in. Pots 
have superior resolution, inherent stabil- 
ity, dual contact wipers and are sealed 
for reliability against environmental ex- 
tremes. according to manufacturer, 
Bamford Corp.. 11167 Tennessee Ave., 
Los Angeles 64. Calif. 

• Coaxial terminations, Series RDL-3, 
have low vswr over broad usable fre- 
quency range with one model, RDL- 
3N, covering from zero to 4 kmc. with 
a vswr of 1.05 or less. Available from 
stock in standard connectors, these 
models incorporate metal resistors on 
ceramic base and can be used with up 
to 2 watts. Radar Design Corp., 1004 
Pickard Drive, Syracuse 11, N. Y. 

• Precision potentiometer, Model 78, 
available in resistance values up to 75 
kilohms with ±5% tolerance on stand- 
ard and plus or minus 1 % on special 
units. These potentiometers will handle 
up to 2.5 watts, have less than 0.5 in.- 
oz. torque per section and will operate 
between — 55C to 150C. New England 
Instrument Co., 1334 Main St., vVal- 
tham. Mass. 

• Sweep oscillators, Models TO-1 and 
TO-2, consisting of variable inductor 
and transistor oscillator will deliver 2.5 
volts ±10% into 500 ohms with 12 to 
24 v. input. Output frequency ranges 



arc 950 to 3,000 kc. for TO-1 and 570 
to 1.600 kc. for TO-2. Control rcquires 
up to 33 ma. across 450 ohms, 2 henries, 
for full sweep range. VARI-L Co., Inc., 
205 Greenwich Ave.. Stamford. Conn. 

Test Instruments 

• Digital Freq meter. Model 7175, 
measures any frequency from 10 ops. to 
110 me. with accuracy of 0.00003% ± 
0.1 cps. Sensitivity is 100 mv. Input 
impedance is 1 megohm up to 10 me. 
and 100 ohms above 10 me. Meter oc- 
cupies 81 in. tif rack space. Beckman 
Instruments, Inc., 2200 Wright Ave., 
Richmond. Calif. 

• Digital data display, Model S-16-B, 
provides 6 cm. X 10 cm. raster presen- 
tation of digital data on a 5 in. flat 
face cathode ray tube screen. Internal 





horizontal sweeps available from 5 to 
50,000 cps. Unit weighs 19 lb. Water- 
man Products Co., Inc., 2445 Emerald 
St.. Philadelphia 25, Pa. 

• Beat frequency video generator, type 
1300-A, provide! sinusoidal or square- 
wave outputs from 20 cps. to 20 kc., 
sinusoidal outputs from 20 kc. to 12 



me., and square wave outputs from 20 
kc. to 2 me. for video signal and video 
sweep. 

Output levels are at 10 volts. Price 
is 51,950 f.o.b. West Concord, Mass. 
General Radio Co. 
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• Memory tester. Type 1512. a com- 
plete system for testing coincident cur- 
rent core memories under simulated 
computer conditions, will test planes 
in arrays up to 64 by 64 with several 
patterns of information in single oper- 
ation. Other models are adapted for 
testing linear selection memories and 
for checking several digits in coincident 
current memories simultaneously, ac- 
cording to the firm. Digital Equipment 
Corp., Maynard, Mass. 

• Digital deviation voltmeter, Model 
DVM-300, measures resistance and 
presents results in percentage of devia- 
tion from a nominal value. Meter reads 
±5% of total resistance to absolute ac- 



curacy of 0.01%. Selected 5% range is 
measured to three-digit accuracy. Aver- 
age balance time is one second. Electro 
Instruments, Inc., 3540 Aero Court, 
San Diego 1 1, Calif. 

Power Supply 

• Power supply, completely transistor- 
ized and designed for computers, cuts 
off all outputs when any single current 
is excessive. Five available outputs are 
± 15 v. at 10 amp. ± 6 v. at 15 amp. 



and 48 volts at 1 amp. Line and load 
regulation arc 0,2% and ripple is less 
than 3 mv. Over-all dimensions are 7i x 
17x13 in. Invar Electronics Corp., 323 
West Washington Blvd., Pasadena. 

• Power supply, Model 320, is tran- 
sistorized; provides 18 to 24 v.d.c 
adjustable with regulation, no load to 
full load of 250 ma.. of 0.5%. Unit 
operates from 115 v., 60 cps., and meas- 
ures 41 x 41 x 6 in. Maximum peak to 
peak ripple is 0.005 v. Transistor Spe- 
cialties, Inc., Terminal Drive, Plain- 
view, N. Y. 
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tune the piano 
all at once... 

The piano Inner hasn't been born 

who can tune two keys at the same time . . . 

sold a one of them a Wobbulator. 

But for electronic tunesmitlis. 
it's a different thing . . . 

The Wobbulator, an excellent example 
of Canoga's R&D originality, literally 

The Wobbulator is a swept frequency 
signal generator which affords a new 

Best of all, it takes the place of 
several other instruments. 
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EAST GERMANY'S first two production Type 152 turbojet transports are on final assembly line at VEB Fhigzeugwerke, Dresden. 


East Germans Push Type 152 Production 




By David A. Anderton 

Leipzig— Fresh start has been made 
on both production and export-sales 
drives for East Germany’s Type 152 
four-jet transport. 

The first production batch is nearing 
completion on the line of the VEB 
Flugzeu^werkc at Dresden. Probably 

of completion, and one company 
spokesman said that first flight of the 
first production airplane was scheduled 
for early this spring. 

Sales representatives for Technocom- 
merz GmbH, of Berlin have just com- 
pleted a swing through South America, 
where they talked to airlines about the 
prospects of Type 152 purchases. 

There hare been program delay's, 
caused primarily by the loss of the first 
prototype about one year ago. The re- 
sulting investigation, redesign and addi- 
tional test work that followed delayed 
the production program, which at that 
time was just gaining momentum. 

Latest official statement of program 
status and goals came during the tech- 
nical fair here, when Heinrich Rau, 
Minister for Foreign and Inter-German 
Trade of East Germany, said that the 
Type 152 would be available for ex- 
port by the middle of 1961 at a price 
comparable to that of the Sud Cara- 
velle. 

The only question now remaining in 
the minds of many observers is whether 



or not the builders will make the dates. 

The Tvpe 152 transport is an aero- 
dynamical!}' conventional four-jet 
swept-wing aircraft with some design 
details that give it an unconventional 
structural or mechanical appearance. 

Built around the familiar 35-dcg. 
swept wing, the Type 1 52 is available in 
three basic versions: 4S-scat first class, 
SS-scat normal category, and 73-scat 
economy class (AW Dec. 14, p. 114). 
In the latter layout it is most directlv 
comparable to the Caravelle now in 
service with several airlines. 

Maximum range, with 40-min. fuel 
reserve, is on the order of 1,200 stai. 
mi. putting the airplane into the short- 
to medium-range category of transports. 
It is designed to operate out of fields 
down to ICAO Category D. 

All-weather instrumentation, modern 
communications equipment and navi- 
gational aids are included in the Type 
152, and there is provision for the in- 
stallation of weather radar if desired. 

Cruise speed is just under 500 mph„ 
at altitudes on the order of 35,000 ft. 
Takeoff distance over a 35-ft. obstacle 
is 6,000 ft. Pattern and approach speeds 
are low, and landing speed is 127 mph. 
All-German Design 

The Type 152 transport is the prod- 
uct of an all-German design team for- 
merly headed by Prof. Brunolf Baade. 
Work on the project now is under 
direction of Fritz Freytag, a structures 
and materials specialist. Baade has since 
been moved to a position as research 
director for the aircraft group, and 
many observers believe he was “kicked 
upstairs” after the accident to the first 
prototype. 

However, it would be logical to now 
have the work under Freytag, since the 
plane is out of the development phase 
and into production. Baade may well 
be working on other designs, particu- 
larly the Type 155 twin-jet 30-pas- 
senger 11-14 replacement. 

The Type 152 is not a pretty air- 


plane, and has a rather chunky and 
ungraceful look. But it has a solid, 
functional look that seems to belong to 
a country where buildings or trucks or 
airplanes have long been designed for 
work and not for beauty. 

In size, weight and performance 
the Type 152 compares with the Cara- 
velle Mk. 6. which also is a 1961 air- 
plane (sec box). While loading of the 
Caravelle is a little better, and the 
thrust loading is a little less than those 
of the Type 1 32, takeoff weights and 
performance are about the same. 

The major difference is that the Cara- 
velle has a lower percentage of struc- 
tural weight than the Type 152, and 
can therefore carry more fuel for in- 
creased range. Type 152 shows con- 
siderable deficiency in the range-payload 
curves compared with the Caravelle. 

Powerplant of the Tvpe 152 trans- 
port is a quartette of Fima 014 A-l 
turbojet engines designed and devel- 
oped by the VEB Industriewcrk Lud- 
wigsfclde. The engines are mounted in 
pairs in underwing pods. 


Maximum thrust rating of the Pima 
014 A-l is 7,260 lb. at 8,100 rpm. 
under sea-level static conditions. Cruise 
thrust is 6,050 lb. at 7,550 rpm. Spe- 
cific fuel consumption at maximum 
thrust is claimed to be 0.87, a good 
figure for a single-spool engine designed 
several years ago. 

Comparable to Avon 

The Pima 014 is in the thrust class 
of early Snecma Atar or Rolls-Royce 
Avon turbojets, but is smaller and 
lighter. Its claimed specific fuel con- 
sumption is considerably better than 
either the early Atar or Avon, and is 
comparable to the late-model Avons 
used in Comets and Caravelles. 

Podded installation drops the engines 
close to the ground so that maintenance 
is easier. A small braced-arm crane 
with a chain hoist at the end of the 
arm is used to demount the engine 
when necessary. The crane attaches to 
two strong points on the nacelle pylon, 
on cither side depending on the engine 
to be moved, and can swing the engine 






A NEW COMPUTER TECHNOLOGY 

solving problems hitherto unsolvable 


Dystac (Dynamic Storage Analog Computer) synthesizes the 
advantages of both analog and digital computers. Dystac com* 
bines the analog's speed, lower cost, ease of programming, and 
improved output data presentation with the digital computer's 
unique capacity for data storage and time sharing of computer 
elements. With Dystac you can now solve the most complex 
problems, ranging from distillation column design to multi* 
dimensional heat transfer... from boundary value problems to 
transport lags. 

In distillation column design, for example. Dystac employs 
only 44 amplifiers on a four-component problem; the number of 
amplifiers required is independent of the number of plates. With 
any other analog computer each plate must be reproduced in the 
circuitry— for a 30-plate column, over 1200 amplifiers are needed 
unless manual reprogramming is employed. What's more, only 


Dystac yields a plate-by-plate display of all column conditions. 

In heat transfer studies, Dystac will speedily and accurately 
solve hitherto unsolvable partial differential equations. It also 
makes practical for the first time instantaneous solutions to such 
trial-and-error problems as automatic optimization, automatic 
correlations, data fitting, probability distribution. Fourier analy- 
sis, convolution and superposition integrals and eigenvalue. 

When you buy a CSI computer with Dystac you are buying 
more than the finest general purpose analog computer. You buy 
additional capacity as well as capability. For when Dystac ele- 
ments are not in use as memory devices they are available to the 
computer as operational amplifiers. Planning to interconnect 
digital and analog computers? Dystac is the answer. 

See Dystac in operation at our plant. If you can’t attend a 
demonstration write, phone or wire for full information. 



COMPUTER SYSTEMS, INC., 6 11 Broadway, N.. York <2. New York. SPHn, 7-40.6 

A Schlumberper Subsidiary • lormerly Mid-Century Instrumatic Corp. 
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Type 152 Performance 

Maximum speed (15,400 ft.), ,571 mph. 

Cruise speed, mph 497 mph. 

Landing speed, (79,500 lb.) . . .127 mph. 

Croisc altitudes 30,200-35,400 ft. 

Takeoff distance. (105.500 lb. take- 
off weight and V = 1.15 V,) . 4.560 ft. 
Takeoff distance, (at 105.500 lb. 
takeoff weight, one engine out. 
and clearing 35-ft. obstacle). ,6.000 ft. 
Landing distance, (at 79.300 lb- 


clearing 49-ft. obstacle) 4.700 ft. 

Landing roll, (at 79.300 lb. after 

touchdown) 2,340 ft. 

Climb performance at 105.500 lb. 
Sca-lcvel rate of climb, flaps and 
landing gear retracted 4,330 fpm. 


Climb speed for best rate 

351 to 410 mph. 
Time to cruise altitude. about 19.5 min. 
Sea-level rate of climb. (011c engine 
out. flaps and gear down) . 590 fpm. 


out of the nacelle, load it on a wheeled 
dolly, and hoist the new engine into 
place. The crane can be carried on 
board as part of the engineer's tool kit. 

Postflight inspection of the engine is 
expected to take between 5 and S min. 
The 50-hr. inspection can be performed 
in 1 or 2 hr. according to company 
figures. This time includes cleaning of 
fuel and oil filters and an over-all vis- 
ual inspection of the powcrplant. 

Hot air is bled from all four engine 
compressors to de-ice the wing and tail 
leading edges and the air intakes. Each 
engine also drives a hydraulic pump 
which supplies the fluid under pressure 
to the various components of the hy- 
draulic system. 

Each engine and nacelle is protected 
bv a vapor fire-extinguishing system. 
Detectors are located in the nacelle, on 
the hot end of the engine, in the pylon, 
the leading edge of the wing and m the 
flaps in the area of the engines. They 
signal a fire-warning to both pilots and 
the flight engineer; two bottles of ex- 
tinguisher feed system through selector 
switches operated bv flight engineer. 
Fuel System 

Total normal fuel capacity of the 
Type 152 is 4,170 gal. carried in 16 
rubber tanks— eight to a wing panel and 
in the two streamlined containers at the 
wingtips. An additional six tanks can 
be installed in the wing panels out- 
board of the engine mounts to give a 
maximum fuel capacity of 5,050 gal. 

Pressure-filling points are on the 
upper wing surface at the fuselage 
carry-through structure, and the fuel 
system can be filled from two trucks 
simultaneously. Tanking time is about 

Fuel can be dumped in an emergency 
in 4 min. through nozzles at the trait 
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LIGHT WEIGHT one ounce max. 

SMALL SIZE ONE CUBIC INCH MAX. 

MINIATURE PRESSURE 
TRANSDUCER FR0M COLVIN 



High vibration performance; 

± 35G to 5,000 cps 
Pressure ranges Absolute, differential and 
gage pressures: 0-3 to 0-400 psi 
Differential pressures: * 3 to ±200 psi 
Standard Nominal Potentiometer 
Resistances: 400 to 10,000 ohms 
Electrical Connection: Pigmy receptacle 
or soldering terminals 
Mounting: Flange or bulkhead 
Write for complete information. 



mg edge of the wingtip containers. 

The plane has a dual hydraulic sys- 
tem subdivided into a main and an 
emergency system. Main system power 
source is four engine-driven fuel pumps 
which feed the accumulators, which in 
turn feed four high-pressure pumps. 
Main system pressure is 1,500 psi. 
Emergency System 

Emergency system is operated off two 
electrically driven pumps, which charge 
the accumulator system. If the accumu- 
lators arc empty of hydraulic fluid, a 
transfer valve switches fuel into the 
system for emergency operation of the 
hydraulically driven components. 

Main hvdrauhc system retracts and 
extends the landing gear and wing flaps, 
steers the nosewhecl. operates the main 
wheel brakes, opens and locks the hatch 
for the crew compartment, dumps the 
fuel and operates the control system 
power boost units. 

The emergency system can be used to 
dump fuel, extend flaps and gear, steer 
the nosewhecl, apply the main gear 
brakes, and open and close the hatch 
for the crew compartment and the main 
passenger cabin door. 

The plane is pressurized and air-con- 
ditioned with the primary pressure air 
bled from the engine compressors. Full 
pressure section of the fuselage includes 
a freight section aft of the passenger 
cabin. 

Cabin Altitude 

Cabin altitude is held at about 6,500 
ft. at cruise altitudes up to about 
35.000 ft. Emergency oxygen system 
supplies each passenger seat; masks are 
individual and are in a quick-release 
compartment built into the back of 
each passenger scat. There also is a 
full-time oxygen system for the first 
pilot's position. 

Rudder, elevator and ailerons of the 
Type 152 transport are segmented to 
eliminate additional hinge moments 
caused by elastic deformation of the 
surfaces at high speed under load. 
Ailerons and elevator each have three 
segments, and the rudder has two. 

Ailerons and rudder are power-boosted 
hydraulically. Control forces are fed 
through either the boost system or the 
normal actuator to a servo tab. which 
also doubles as a trim tab. Single-slotted 
landing flaps arc divided into three seg- 
ments also, each separately actuated by 
the hydraulic system. A tliree-axis auto- 
pilot is installed. 

Access Denial 

Access to the cockpit of the mockup 
was denied Aviation Week, so only 
company statements arc available to 
assess the layout, which is apparently 
conventional and in keeping with cur- 
rent design. Normal crew is four: two 



Mars 

Because its reddish glow may have 
suggested blood and violence to the 
ancients, Mars was named for the God 
of War. Of all the planets it is the 
only one we can readily observe. Mer- 
cury is too near the sun and heavy 
clouds veil the surfaces of the rest. 

About once every two years you 
may see a bright star rising in the 
heavens as the sun sets. The ancients 
named Mars for the God of War, per- 
haps because to them its ruddy color 
suggested blood. 

Of all the planets, we know Mars 
best. We see it most clearly. We study 
it most closely. Yet, Mars has always 
been a mystery to man. And so it is 

Of course, we know something 



Changing Concepts of the Cosmos 

Reproduction of one of the finest, current drawings of Mars, showing 
dust storm sweeping across its surface. The original is by Dr. dt 


'.he visible markings of the planet, and a yellow 
Vaucouleurs of Harvard College Observatory. 







SILICONE NEWS from Dow Corning 


Seals With ± Zero Tolerance 



SILASTIC RTV 


Forms Airtight 
Weather - Proof 
Enclosure 


Aircraft and missile engineers have found an effective material for sealing 
airframe members and other parts. It’s Silastic RTV, the Dow Corning 
room temperature vulcanizing silicone rubber. 


include potting of electronic gear and 
making of molds for prototype parts. Vari- 
ous consistencies are available for applica- 
tion methods other than caulking gun. For 
further information on this product, send 
for literature: “How To Use Silastic RTV.” 
Address Dept. 0903. 

TYPICAL PROPERTIES OF SILASTIC BTV SYSTEMS 


In the F-102 and F-106* canopies, for example, engineers at Convair 
Division of General Dynamics (San Diego), specified that the windows be 
“floated” in Silastic RTV. This window seal maintains cockpit pressure 
but resists cracking and checking and other effects of weathering and 
ozone. It remains pliant in spite of stratospheric cold. 


And Silastic RTV seals are easy to form. Semi-fluid in nature, the RTV 
can be applied by caulking gun directly to the spot you want sealed. In a 
short time (you can vary the time from a few minutes to a whole day) the 
fluid sets up to a rubbery solid, and you have a seal with tolerances 
to ± zero. Other uses of Silastic RTV, aside from caulking and sealing, 
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Your nearest Dow Cornii 
and technical service on s 




Dow Corning corporation 

MIDLAND. MICHIGAN 


Type 152 Weight and Range Data 

W *' B Tok.o« weigh! lb 

105.500 

112,300 

c , 

Hi' 


« 

z 

Operational weight amply, lb 

H 

Payload, lb 



21,400 

£ooo 

2M00 34*00 

27, loo 


Range (slal. ml.), 60 -min. ratarvoa 


10 15 


Yz 


'm2 



pilots, radio operator and flight engi- 

Thc engineer and radio operator sit 
behind the second and first pilot re- 
spectively, facing aft. The engineer 
faces a mam engine panel, with instru- 
ments grouped for easy reading. Flight 
instruments, other indicators or switches 
for other systems are mounted on a 
panel at his left. 

The radio installation is very clean, 
in sharp contrast to the cluttered posi- 
tion in Russian airplanes. 

Standard all-weather flying aids are 
included in the instrumentation of the 
Type 1 52 transport. Both HF and VHF 
transmitter-receiver equipment is in- 
stalled, with the VHF system being 
duplicated. Instrument landing system 
with course, glide-path and marker in- 
dicators is installed. There is provision 
for a weather radar in the nose. 

Flight Instruments 

Flight instrumentation includes two 
radio compasses, one radio altimeter, 
magnetic master compass with two 
slaves, two artificial horizons, one gyro 
compass, one turn indicator, two air- 
speed indicators, two variometers and 
a Machmeter with warning system. 

All of this equipment is manufactured 
in East Germany either to their own, or 
in a few eases, to Russian specifications. 

Between the time of the original de- 
sign of the prototype and the time the 
first approaches to export sales were 
made, the layout of the Type 1 52 had 
undergone change. Basically the proto- 
type now senes as an aerodynamic test 
vehicle, because major changes have 
been made in the over-all mechanical 
and structural design of the aircraft. 

Original design of the Type 152 fea- 
tured tandem landing gear mounted in 
the fuselage with outrigger wheels in 
the wingtip nacelles. In contrast to 
U. S. practice, for example, the bicycle 
gear was not identical fore and aft. The 
fonvard gear was double-wheeled, and 
carried 40% of the static load. The aft 
gear was a pair of double-wheeled units 
mounted on a yoke fitting. 


Because of this gear design, the pro- 
totype had clean engine nacelles of high 
fineness ratio. Production models have 
a large blister at the aft end of the 
nacelle to accommodate the retracted 
landing gear. 

Prototype also had two wing fences, 
but the inboard fence was an extension 
of the engine nacelle pylon mount, 
which swept over the leading edge and 
back along the wing cord. In produc- 
tion models, two fences are located in- 
board and outboard of the nacelle 
mount. 

There have been some minor changes 
in the cockpit window layout between 
prototype and production airplanes, and 
the glassed nose position for a navigator 
has been eliminated in production air- 

Extcnsion of about 4 ft. on produc- 
tion fuselages was made ahead of the 
nose gear well and involved a simple 
splice-in of an additional fuselage bay. 

"Don't underrate the design.” warned 
a British aircraft engineer visiting here. 
"It's not at all bad considering what 
they've had to do alone.” 

And it has been in fact, a lone job 
that the design teams at Dresden have 
been doing, quite unlike their experi- 
ence in building the 11*14 twin-engine 


transport under license from the Rus- 

In that case, according to reports, 
the Russians just delivered crates and 
crates of drawings and that was that. 
There was no technical assistance, no 
help of any kind, just one great heap 
of Russian drawings, with their stand- 
ards. their language and their inimitable 
approach to engineering problems. 
Started From Scratch 

The project teams on the T ype 152 
started literally from scratch. What in- 
dustry had been left after the ruin of 
war had long since been carted off 
eastward, along with many engineers 
and technicians. Although 60% of Ger- 
many's World War II aircraft Industry 
had been located in what is now 
East Germany, there was not much 
left except a tradition and some home- 
less technicians who had once worked 
on the aerial might of the Third 
Reich. 

So it is no wonder that this fledgling 
industry, for all of its smallness and its 
difficulties, is now a source of tremen- 
dous pride. Granted that it has become 
an instrument of national poliev and 
propaganda. But within the borders of 
East Germany, it represents a founda- 


Comparative Data 
Type 152 and Caravelle Mk. 6 

Item Type 152 

Wingspan, ft 86.7 

Over-all length, ft 107.0 

,'cr-all height, ft 29.5 

Weight empty, lb 64.100 

Pavload, lb 20,500 

Fuel, lb 21,400 

Takeoff weights, lb 105,500 

Cruising speed, mph 497 

Range, all fuel used, mi 1,083 


59.220 

18,450 

25,347 

103,616 
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From the REMINGTON RAND UNIVAC 



Military 

Division 

A Demonstration of 
Capabilities in 
Specialized 
Electronic Equipment 



Aboard the Convair B-58 Hustler and the 
Boeing 707, "black boxcs"automaticaIly attune HF 
radio communications to the speed, range and 
altitude of modern supersonic flight. The Univac 
Automatic Antenna Couplers are examples of 
specialized electronic equipment from the 
Remington Rand Univac Military Division. 

This equipment, though outside the realm of 
the large-scale data processing and control 
systems for which the Division is best known, 
demonstrates important capabilities. 

The Antenna Coupler program is significant 
to those responsible for defense requirements for 
two reasons: First because it is an example 
of airborne equipment which meets severe 
operational and reliability specifications, and 
secondly because it demonstrates experience 
in the development of communications 
and control devices. 

The Univac Automatic Antenna Coupler 
exhibits characteristics which have become 
identified with Remington Rand Univac 

| r-| equipment in all fields — compact size, 
high speed of operation and reliability 
under extreme environmental stress 
V conditions. 





Only Cherry 
Gives You The 
Complete Line 

Serrated Stem Rivets 
with 

Grip Markings on 
Rivet Head 



tion for a new industry rising out of 
the ashes and rubble of the old, a new 
industry that promises a high return 
in export sales on a low investment. 
Competitive Picture 

The Type 152 could be tough com- 
petition for Western transport manu- 
facturers if it is produced on schedule, 
if it meets its guarantees, and if it sells 
at a price the smaller airline operators 

" With a state monopoly of foreign 
trade, price is meaningless. 

“What would vou like to pay?, - ' one 
representative of the East German 
Trade Ministry queried a prospective 
buyer of chemicals. We can work out 
something, perhaps buy something 
from you in return.” Another buyer 
reported what amounted to an outright 
barter deal: his product for East Ger- 
man radios and television sets. 

The big questions are the guarantees 
and the delivery dates. The answers to 
those questions arc not far off. 

B-52 Windshield Dirt 
Prevention Studied 

Dallas, Tex.— Research on ways of 
keeping Boeing B-52 jet bomber wind- 
shields clear of insect Smears and rain 
is under way at Chance Vought Air- 
craft, Inc., Dallas, Tex., under con- 
tract from Boeing Airplane Co., Wich- 
ita, Kan. 

Insect debris has become a vision 
problem for B-52 crews flying low-level 
attack missions and rain squalls are caus- 
ing considerable distortion of view, 
B-52 crews have found. 

To defeat the former problem. 
Chance Vought engineers are using a 
scvcn-inch-diameter wind tunnel which 
blows thousands of honeybees and flies 
against a B-52 windshield mockup; 
other tests arc being conducted with a 
mockup in the company's supersonic 
wind tunnel. 

The former tunnel is powered by a 
100-hp. blower. The test windshield 
panel "is coated with v arious chemicals 
which prevent the bugs from adhering 
to the glass, then various solutions are 
sprayed on the glass to wipe off the 
oily smear left by the bugs' impact. 
Among fluids being tested arc several 
household detergents and anti-freeze 
solutions. 

The rain tests involve a machine 
which sprays various size water drop 
lets on a B-52 windshield panel in 
the high-speed wind tunnel. A scries of 
oscillating hypodermic needles squirt 
the droplets at 4,000 lb. pressure so 
that the liquid will not vaporize on 
contact with the tunnel's fast-moving 
airstream. Amount of water and drop- 
let sizes can be varied to simulate light 


The new Cherry “9000”* Series 
MS type rivets are now a part of 
our standard product line, along 
with our familiar knob stem 
rivets. 

Cherry is again FIRST to pro- 
vide grip markings on the rivet 
head— for easy identification in 
bins or work boxes, plus positive 
visual inspection after installa- 

Fully approved under MIL- 
R-7885A, the new Cherry "9000” 
Series rivets are available in your 
choice of metals, and are in- 
stalled with existing serrated 


stem pulling heads. 

For those who prefer serrated 
stem type blind aircraft rivets, 
the Cherry “9000” Series com- 
pletes the line which includes the 
new Cherrylock “2000” Series 
Mechanically Locked Stem with 
flush fracture, the Cherry High 
Clinch Series rivets— “600”, 
“700”, “800”— and the Cherry 
Standard MS line of knob stem 
rivets — the “100” and “500” 
Series. For information write: 
Cherry Rivet Division, Towns- 
end Company, Box 2157-N, 
Santa Ana, Calif. 


CHERRY RIVET DIVISION 

SANTA ANA, CALIFORNIA 

Townsend Company 

ESTABLISHED 1816 • BEAVER FAILS, PA. 
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BUSINESS FLYING 



Aviation Week Pilot Report: 


Rugged Debonair Is Stable, Responsive 


ENGINE is cooled by air entering nose cowling, passing out through lower cowling. 


By Robert I. Stanfield 



Tctcrboro, N. J.— Beech Aircraft's 
new four-place, single-engine Model 33 
Debonair is a comfortable, rugged air- 
plane licensed at full gross weight— 
2,900 lb.— in the utility category. It is 
stable and responsive both at low speeds 
and in fairly rough air, a flight evalua- 
tion by Aviation Week showed. 

The all-metal Debonair is powered by 
a six-cylinder Continental IO-470-J fuel 
injection engine rated at 225 hp. at 
2,600 rpm. Propeller is a hydraulically 
controlled, constant-speed Hartzcll of 
84 in. diameter. Fuel grade is 80/87 
octane. Empty weight is 1,730 lb. 
Useful load is 1,170 lb. 

The standard model Debonair, the 
lowest priced of Beech’s string of seven 
executive aircraft, costs 519,995. It is 
similar in configuration to the com- 
pany’s 250-hp. M35 Bonanza except for 
its swept vertical tail and its simplified 
interior and equipment. It is lighter 
by 50 lb. at maximum weight, and 1 02 
Id. at empty weight, than the $25,300 
Bonanza. 

The Debonair marks the first move 



N829R 


NORMAL approach speed for Dc 


by Beech to expand its lower-priced line 
and move into a new competitive area. 
About 300 will be produced this year. 
The company also plans to market two 
new aircraft in the SI 4, 000 and 516,500 
price categories and, in a related move, 
to increase its dealerships, thus generat- 
ing more unit sales (AW Jan 4, p. 1 5). 
Beech, which now has about 60 dealers, 
expects to double this number during 
early 1960. It does not plan to expand 
its 38 distributorships. Aviation Week 
was told. 

Performance Data 

The Debonair, with a top speed speci- 
fied as 195 rnpli. at sea level, will cruise 
at 185 mph. (true air sliced) at 75% 
power at 7,000 ft. Stall speed, landing 
configuration, is 60 mph. Range, with 
two standard 24.5-gal. wing tanks, is 
845 stat. mi. With two optional 10- 
gal. auxiliary tanks, installed m wings 
aft and outboard of main tanks, the 
range increases to 1,170 stat. mi. 

With its swept tail, the Debonair 
is an attractive airplane. The semi- 
monocoque airframe structure is of alu- 
minum, magnesium and alloy steel 
riveted and welded. Main wheels, 
smaller than those of the Bonanza, are 
6.00 x 6; the nose wheel is 5.00 x 5. 
Airplane is equipped with Cleveland 
single-disk hydraulic brakes. The nose 
wheel is steerable through linkage con- 
nected to the rudder pedals. Landing 
light is mounted on the main forward 

'Hie Continental engine incorporates 
a continuous-flow type fuel injection 
system, with a special aerated nozzle at 
the intake port of each cylinder. Fuel 
flow is controlled by a pressure-regulat- 
ing valve linked to the air throttle in 
the induction manifold. A manual mix- 
ture control arrangement overrides the 
throttle’s control of the pressure regu- 
lator to establish a basic mixture set- 
ting. Once this setting is made by the 
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pilot the throttle linkage varies fuel 
pressure to maintain the desired mix- 

Baggage compartment of the Deb- 
onair, located aft of the cabin, is acces- 
sible from inside the cabin or through 
a right-side 20 in. x 24 in. loading door. 
It is 16.5 cu. ft. in size. Cabin is en- 
tered via wing walk-up, and a large 
right-hand door, 36 in. x 37 in. The 
cabin is roomy and comfortable, with 
individually adjustable front seats; leg 
room is no problem. Large windshield 
and two windows on each side afford 
good visibility. An optional third win- 
dow, aft, gives an additional 20 deg. 
rearward visibility. A small hinged win- 
dow on pilot’s side aids ground 


Engine instruments are grouped 
above the centered control console. 
Flight instruments run from the left 
to the center of the main panel. 
Standard flight instrumentation includes 
an airspeed indicator, altimeter and mag- 
netic compass. Manifold pressure and 
fuel pressure gages and tachometer are 
seated to the right. Radio equipment 
is mounted to the far left and included, 
in the demonstrator airplane, a Narco 
VTR-2A and Lear ADF-12E. Circuit 
breakers are located to the far right. 

Power and propeller controls, plus 
the starter button, battery and ignition 
switches are located on the lower con- 
trol console, within easy reach from 
either side of the cockpit. Throw-over 
type control column is adjustable for 




VOUGHT AERONAUTICS - 
MAINTAINING THE FLEET'S 
MARGIN OF POWER 


1921 . . . The Navy’s first commissioned 
aircraft carrier is equipped with sea- 
worthy fighters. 1945 . . . Advanced 
Navy fighter tallies 11-to-l “kill" ratio 
over enemy aircraft in two years of 
World War 11 combat. 1955 . . . Navy 
equipped with world’s first seaborne 
attack missile. 1958 .. .New fighter 
brings 1,000-plus-mph striking speed to 
Navy carriers. 

These milestones in the advancement of 
naval power were established by the 
Navy with Chance Vought aircraft or 
missiles. Each weapon system gave the 
Navy a new capability, then went on to 
give years of distinguished service. 
Vought Aeronautics insight into ad- 
vanced Navy requirements keeps this 
tradition alive and is helping the Navy 
keep its Fleets effective forces for peace. 


All-weather Crusader 
Vought Aeronautics is meeting today’s 
requirements with the F8U-2N Cru- 
sader. This fourth refinement of the 
original Crusader fighter has improved 
aids for detecting and destroying targets 
at night or in bad weather. Its speed is 
near twice that of sound, This year the 
all-weather F8U-2N will join the Fleet 
and the more than 500 Crusader fighters 
and photoplanes already in service. 


long range air-to-air missiles 
Vought Aeronautics, meantime, is look- 
ing ahead. A new concept — the long 
range air-to-air missile — is under close 
study. As part of a complete naval 
weapon system, these missiles will be a 
potent "next step” in upgrading our sea- 
borne offense and defense. 

Piloted aircraft, along with atmospheric 
missiles and antisubmarine warfare, are 
the specialties of Chance Nought’s Aero- 
nautics Division. Other major interests 
are being aggressively advanced in the 
company s Astronautics, Electronics, 
Range Systems, and Research Divisions. 
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GLOBE-ILITY 



Yesterday they were 700 miles away. Today these Navy carrier task force ships and jets are at the 
scene of trouble to back up U. S. policy. They came equipped to air-land Marines, win air superi- 
ority, or launch a nuclear blow. Few bases are so formidable in so many ways. No force is more 
active in increasing its reach and reaction speed by means of new weapon systems. None is better 
suited for guarding the vast and scattered resources which form the Free World’s strength. 


□□□SEE 


'ought 





WHAT WAS SINGER DOING AT FORT BELVOIR? At this important Army Engineer Development Laboratory, 
tight 24-hour guard must be maintained. Here the SWAMI Motion Detector, developed by the 
Singer Military Products Division, is now undergoing rigorous tests and evaluation as a security device. 

No bigger than an attache case, SWAMI is designed to secure a critical area with ultra-sensitive radio energy. 

A division of The Singer Manufacturing Company, SMPD is composed of Singer-Bridgeport, 

Diehl Manufacturing Company and HRB-Singer. 


A comprehensive brochure describing SMPD engineering and production facilities is yours for the asking. 




two wheel heights. Elevator trim is 
controlled by a handwheel at the left 
of -the console. Flap movement is con- 
trolled electrically via jackscrcw ac- 
tuators. 

Debonair flown by Aviation Week 
was N765AA. which weighed 1,845 
lb. empty. With three of us aboard, 
plus 70 gal. of fuel, weight approxi- 
mated 2.800 lb. Field elevation at 
Tcterboro is 7 ft. Crosswind was quar- 
p to 20 
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If America's first man-carrying rocket runs into trouble, a unique Donner device 
will play a vital role in bringing the Astronaut safely back to earth. 

Known as a “maximum altitude sensor," the all solid-state system is essentially a 
fixed purpose miniature analog computer housed in a magnesium case only five 
inches long. Installed in the capsule, it goes into action if it is necessary to abort 
the rocket flight before the Astronaut’s escape tower is jettisoned. 


What it Does 

The Donner device, which was developed for 
McDonnell Aviation with the approval of NASA, 
provides programmed time delay that operates 
rescue devices at maximum altitude. 

Under abort conditions, the maximum altitude 
sensor provides output information which will: 
1. Energize devices for firing the explosive bolts 
holding the escape tower onto the top of the 
capsule. This allows the escape tower to separate. 


2. Energize the system which causes the escape 
lower jettison rocket to fire. With the tower sep- 
arated, barostats are armed to open parachutes and 
furnish the Astronaut's capsule a safe descent. 
Specialists in Analog & Digital Dynamics 
Donner's maximum altitude sensor is another prod- 
uct from a firm specializing in the manufacture of 
accurate fixed and general purpose analog and 
digital systems designed to analyze, measure, and 
control inputs interlocking time, acceleration, jerk, 
velocity, and other dynamic inputs. 


DonnfR 
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ramp to the taxi strip. Maximum nosc- 
wfieel deflection, with rudder pedals 
alone, is 17 deg. to either side of center. 
With use of brakes, deflection may be 
increased to 29 deg. on either side. 
Nosewhccl strut also incorporated a 
hydraulic dampener to compensate for 

Engine temperatures remained nor- 
mal during taxiing and run-up, though 
there arc no cowl flaps. Cooling is via 
air which enters the openings in the 
nose cowling, flows over the cooling 
fins on the cylinders and passes out 
through openings in the lower cowling. 
Takeoff and Climb 

Normal takeoff was made, with flaps 
up and full power applied. The air- 
plane was airborne after a run of about 
800 ft., indicating 70 mph.. which 
quickly increased to the best climb 
speed of 110 kt. and a climb rate, full 
power, of 1,200 fpm. With gear re- 
tracted, initial power reduction to 25 
in. manifold pressure and 2,500 rpm., 
coupled to a climb speed of 120 mph.. 


allowed for a shallower climb angle and 

Climb speed of 120 mph. IAS was 
held through 7,000 ft. Rate of climb 
to 5,000 ft. averaged 1.000 fpm.. 
dropping to 700 fpm. at 6,500 ft. and 
500 fpm. at 7,500 ft., where engine was 
pulling 22 in. manifold pressure and 


2,400 rpm. The fuel pressure gage is 
calibrated in psi.; initially, climbing 
through 3,500 ft., fuel flow was 1 3 psi. 
—about 18 gph. Mixture was leaned 
out at 5,000 ft. 

Only light trim was necessary during 
ascent, and the Debonair could be eased 
up hands-off. Visibility through the 
large windshield-window area was good, 
and remained so through all phases of 
flight, The engine was relatively quiet 
and we could converse without raising 
our voices. The Debonair has the 
“feel" of a heavier aircraft, and responds 
smoothly to control pressures. It is not 
overly sensitive or skittish to heavy- 
handed maneuvering. 

Leveled off at 8,000 ft., with outside 
air temperature — 6C, pulling 65% 
power— 21.3 in. manifold pressure and 
2,300 rpm.— the airplane indicated 158 
mph. for a true airspeed of 177 mph. 
Fuel pressure was 6.5 psi., less than 
12 gph. At this altitude Debonair was 
stalled clean and in landing configura- 
tion-gear and full flaps extended. 
Stall Speeds 

Actual stalls occurred below the com- 
pany’s specified speeds. Clean, the Safe- 
Flight stall warning blinker was acti- 
vated at 72 mph. IAS. The airplane 
began to buffet about 65 mph. and the 
stall occurred at 62 mph., resulting in 
a small loss of altitude and no wing 
dropping. In landing configuration the 
blinker warning came at 65 mph., buffet 
at 60 mph. and a straight-awav, docile 
fall-out at 55 mph. 

Descent was made to 4,000 ft. for 
speed checks at 65% and 75% power. 
Mere the air proved fairly unstable, and 
only a fastened seat belt prevented one's 
head from hitting the cabin ceiling. 
Control response and stability in the 
rough air was good, though there was a 
bit of fishtailing evidenced. Tempera- 
ture here was — 4C. The cockpit re- 
mained quite comfortable with heat 
(also used for windshield defrosting, if 
necessary) supplied by a heater muff on 
the left engine exhaust stack. 

At 4,000 ft., holding 65% power— 


Debonair Range, Speed 
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Airlift in Action: 




-a “Feat of Hercules” unmatched by any other plane 


A dramatic new phase of the U.S. Navy’s Operation Deep 
Freeze 60 began with the recent landing of a ski-equipped 
Lockheed C-130 HERCULES at the South Pole — after a 770 
mile flight from McMurdo Sound, Antarctica. 

The huge 62-ton “Ski-130” which accomplished this historic 
“first" is one of seven U.S. Air Force Tactical Air Command 
prop-jet HERCULES transports — all ski-equipped — assigned 
to assist the U. S. Navy in support of the United States scientific 
effort in Antarctica. Recognizing the advantages of this go- 
anywhere, haul-anything airfreighter for Operation Deep 
Freeze 60, the Navy has ordered four “Ski- 1 30s" of its own. 
The Jet Age airlift provided by these C-130s will make possible 
the improvement of buildings to house the expedition's scientists 


and equipment— thus expediting the entire program. It has been 
estimated that a full year in time may be saved. In addition, 
costly breakage of delicate equipment and supplies, previously 
dropped by parachute, will be eliminated — at an estimated 
saving of SI million. 

Only a few months ago these same TAC “Ski-130" sky giants 
transported 26 million pounds of construction equipment and 
materials — and more than 1500 workers — to Distant Early 
Warning sites on the Greenland Icecap. This record-breaking 
Arctic airlift was completed well ahead of schedule. 

Now in flight test: the new Boundary Layer Control ver- 
sion of the C-130 HERCULES, which will operate from ex- 
tremely short, unimproved runways. 


rr . ' UN ! 
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Japanese Designs Ground Cushion Vehicle 

Japanese ground cushion vehicle, the “Turtle Wind,” was designed by Hisao Ogiwara (at 
cockpit); vehicle is powered by two 6-hp. engines and rises a few inches off the ground. 
Top speed reached lias been 19 mph. Vehicle lias lifted 220 lb., including driver’s weight. 


22.2 in. and 2,100 rpm.— the Debonair 
indicated 1 58 mph. for a true reading of 
1 65 mph. With power advanced to 
75% — 23 in. and 2,450 rpm.— the air- 
plane indicated 168 mph. for a true 
airspeed of 175 mph. Never-cxcecd 
speed of the Debonair is 225 mph.; 
maximum structure cruising speed is 
185 mph. Flap operating range runs 
from 60 to 120 mph. Maximum gear 
extension speed is 140 mph. 

Normal approach speed for the Deb- 
onair is about 78 mph. and touchdown 
about 65 mph. Because of the choppy 
air, and gusty surface winds, the air- 
plane was flown about 120 mph. down- 
wind, 1 00 mph. on base leg, and about 
90 mph. on final approach. Full flaps 
were extended despite the cross-wind, 
and the airplane was brought in over 
the fence at 80 mph. Touchdown was 
made at 65 mph. and landing roll ap- 
proximated 500 ft. 

Effective short-field takeoff normally 
can be made with use of flaps, whicli 
were left retracted in this instance be- 
cause of the cross-wind. Holding the 
brakes momentarily until full power 
was applied resulted in a fast roll and 
pull-off at 70 mph. after a run of about 
500 ft. Another full-flap landing, plus 
gentle braking, used but a few hundred 
feet of runway. 

The Debonair is fueled through fillers 
located in the wing leading edges. Fuel 
runs from the cells to a selector valve 
just forward of the pilot’s scat, left side, 
then through a strainer to the pumps 
and the engine. The fuel injection sys- 
tem returns about 10 gph. of excess 
fuel, return lines routed through selector 
valve to each main cell. Except for 
auxiliary cells, fuel is returned to the 
cell from which it is drawn. Auxiliary 
cells return fuel to the left main cell 
only, which should be used to "half 
full” before switching to auxiliary. 

Only external component of the wet- 


sump oil system is the cooler, which is 
bolted to the front of the engine case. 
There are no external tanks or lines. 
Control of oil temperatures and circula- 
tion is completely automatic. Direct- 
current electrical power is supplied by 
a 12-v., ? 5-amp. engine-driven gen- 
erator. The 12-v. battery, with 33- 
amp./hr. capacity, is mounted just aft 
of the firewall and serviced through an 

Beech estimates the hourly direct op- 
erating cost (gasoline and oil) of the 
Debonair to be S4.32. Added to in- 
direct operating costs (depreciation, 
hangar rental, inspections-repairs-parts, 
insurance), the company estimates a 
total direct-indirect cost-per-hour of 
S20.55 for 360 hr. annual utilization, 
SI 5.47 for 600 hr. and $13.29 for 840 
hr. of flying per year. 

Beech also states that a standard 
model corporately-owned Debonair 
($19,995), depreciated over a five-year 
period to a residual value of S3.999 
(20% of purchase price), would ulti- 
mately cost S7.678. This figure is com- 
puted by deducting from the purchase 
price a five-year tax savings of S8.318, 
plus the residual value. 

Radio combinations offered with the 
Debonair include the Narco VTR-2 
Mk. 2 “omnigator" for SI. 296. a Narco 
Mk. 5 installation for SI, 284. and a 
combination of these two plus the 
Narco VP-9 audio selector for S2.512. 
The Lear ADF-12E2 costs 51,200; with 
Gonio loop it increases to SI, 520. 

Optional equipment items include 
auxiliary wing fuel tanks for S750. Tact- 
air T-3 autopilot for 52,595, Grimes 
rotating beacon (top-mounted) for SI 15, 
dual control wheel for SI 25, right-hand 
rudder pedals, $95, and Dav-Glo paint, 
S100. A kit including electric turn and 
bank, rate of climb, clock, sensitive al- 
timeter, outside air and cylinder head 
temperature gage, would cost S350. 



RELIABILITY 


the breed, so do missile people | 
strive to improve and prove their . 
product through reliability. As •' 
the hound dog missile draws I 
closer to operational status by I 
the Air Force, electro-mechan- ; 
ical systems engineers are needed 
to perform liaison reliability en- j 
gineering duties. Working with 
the Air Force, they will monitor 
equipment operating time, mal- 
function reporting, consumption 
data, and assay reliability of 
components, systems and sub- 
systems. If you have a strong 
background in complex aircraft 
and missile systems, backed up 
with field experience, we invite 
your inquiry to become associ- 
ated with this most vigorous 
reliability program. 

Write or send resume to: 

A. C. Workman 
Employment Services 
12214 Lakewood Blvd. 

Downey, California 

MISSILE -A 
DIVISION ^ 
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Sac’s gam-77 hound dog air-to-ground missile has a built-in artifice. It can feint at pseudo- 
targets before turning toward its real objective. This dog-leg “slalom” approach is made possible by 
an inertial navigation system that is immune to enemy decoying and jamming. 

Speed and altitude variations can also be programmed into the hound doc’s target approach. 
This gives the gam- 7 7 even greater versatility for penetrating an enemy’s defenses. 

Armed with a hound dog under each wing, a sac b-52 bomber attains triple-threat capability. 
From a distance of hundreds of miles, enemy resistance posts can be obliterated while the b-52 wings 
its internal bomb load to destination. As an alternative, the supersonic hound dogs can be sent right 
in on the main target itself. 

Alternate hound docs are now being assigned to Air Force “Blue Suit Integration” crews for 
training use. In combination with sac’s b-52 intercontinental bombers, they materially enhance 
America’s strategic air power. 


MISSILE DIVISION 

NORTH AMERICAN AVIATION, INC. 

Downey, California 



Cessna Dealers Form 
Dal-Tex Aviation 

Dallas, Tex.— Consolidation of two 
Cessna business plane dealerships in 
Dallas is aimed at providing a concen- 
tration of effort that is expected to pro- 
vide a considerable increase in sales. 

Under the consolidation, Dal-Tex 
Aviation, Inc., Addison Airport, Dallas, 
will assume all Cessna dealership and 
training activities formerly handled by 
Aircraft Sales Co., which operated from 
Southwest Aimiotive Corp., Los e Field. 
Former Aircraft Sales personnel have 
joined Dal-Tex and the area's Cessna 
distributor, Business Wings, Inc. 

James Craddock, president of Busi- 
ness Wings, expects that under the 
consolidation Dal-Tex will sell some 75 
new airplanes this year, compared with 
a total of approximately -15 last year 
sold by both dealers. Business Wings 
will expand its I960 operations further 
by adding three new dealers to its op- 
eration, in line with a program to boost 
its Cessna business plane retail dollar 
volume this year by approximately 
20%. Its total dollar volume last year 
(at retail prices) came to approximately 
S2.5 million, in new aircraft. 

PRIVATE LINES 

First capture of a “wetback” (illegal 
immigrant from Mexico) by helicopter 
was made recently by U. S. Border Pa- 
trol on the Rio Graiide during evalua- 
tion of the Bell 47G-2 by the agency. 
Tile helicopter also aided in checking 
automatic radio equipment atop a 
7.700-ft. mountain, which usually takes 
mule-borne trooper two davs. The work 
was accomplished in a half-hour. 

Financial report of Southwest Airmo- 
tive Corp., Dallas, for six months ended 
Nov. 30, 1959. shows a net income of 
S21 3.472 after taxes on sales of $5,398,- 
509. Southwest Airmotivc will pay a 
four cents quarterly dividend in April 
to shareholders of record Mar. 31. 

French Department of Air Transpor- 
tation will use a newly purchased 
Cessna 310D for transporting key offi- 
cials and inspecting aviation facilities. 
Sale represented the first 310D deliv- 
ered in France; four additional 310Ds 
arc going to French firms this spring. 

Twelfth Beech service clinic, provid- 
ing more than 100 major item check- 
offs free to owners who bring their air- 
planes to 40 designated service centers, 
starts in April and will run until Octo- 
ber. Last year more than 1,500 Beech 
airplanes were inspected during the 
service clinic. More than 12,000 air- 
planes have been checked out since the 
service began in 1949. 




Ammonia Servicing Trailers will help SAC's Hound Dog 
equipped B-S’Gs guard Ihc peace of the '60s. Designed 
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For your toughest insulating 
problem, choose from the 
industry’s widest range- 

CDF DILECTO" 


UTOMATIC PRODUCTION ol printed circuits Willi 
anlages: high bond strength ot copper to laminate. 

glass-base laminates 

HIGH-VOLTAGE (IGOOv.) RF IS01A 

;!SS«"2E!. 


1 

ad by 
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Teflon*, silicone, epoxy, melamine, and phenolic glass- 
fabric laminates. Polyester glass-mat laminates. 

You can improve design, speed production, and save money 
by specifying one of the many C-D-F Dilecto grades. 
Whatever your application for these laminates — with 
fine- or medium-weave glass-cloth base — you’ll find a bet- 
ter answer to your problem at C-D-F. (Melamine can also 
be made with glass-mat base.) And C-D-F offers modern 
machining and fabrication facilities to deliver production 
quantities of finished Dilccto parts to your specifications. 

See our catalog in Sweet's Product Design File, where 
the phone number of your nearby C-D-F sales engineer 
is listed. For free trial samples of glass-base Dilecto, or of 
any other C-D-F plastics, mica, or fibre product, send us 
your print or your problem! Write for your free copy of 
C-D-F Technical Bulletin 64. 

is 
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PROPERTIES OF SOME TYPICAL C-D-F DILECTO GLASS-BASE GRADES 
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NEW AVIATION PRODUCTS 



Radioisotope Density Altimeter 

Density altimeter for aircraft and 
missiles is intended to supplant pressure 
altimeters at altitudes above -25.000 ft. 
The altimeter measures radioactive 
backscatter, proportional to atmospheric 
density. 

Dial accuracy is within 500 ft. 
The altimeter consists of a probe, 
radioactive source, detector and elec- 
tronic circuits. The probe, a 30-in. 
aluminum or melamine tube is mounted 
on the aircraft wing tip. Atmospheric 
backscatter from the source, a beta- 
emitting radioisotope with a long half- 
life, is detected by a stilbcnc-impreg- 
nated plastic scintillator, then sensed 
by a photomultiplier tube, amplified 
and counted on a scaler. 

Accuracy of the altimeter is much 
less dependent on airspeed, angle of at- 
tack or aircraft configuration than pres- 
sure altimeter. 

Boeing Airplane Co., Seattle 24, 
Wash. 

Separation Nuts 

Explosive separation nuts are in- 
tended for multi-stage rockets, nose 
cones, capsules, launching pads and 
sleds, as well as tanks and jcttisonable 
equipment. Controlled mechanical sepa- 
ration is activated by a small explosive 





Fragmentation is eliminated in a cap- 
tive version which contains all frag- 
ments after detonation. The nut is 
used with standard grip length, high 
strength bolts (160,000 to 180,000 psi. 
tensile). 

Tests demonstrate successful firing 
at temperatures from —100 to +160F 
and ambient pressure altitudes from 
sea level to 100,000 ft. 

Hi-Shcar Rivet Tool Co., Torrance, 
Calif. 

Safety Harness 

Safety harness for business and pri- 
vate aircraft provides greater protection 
in the event of a crash than seat belts. 

The harness, a modification of a 
military design (depicted), has no iner- 
tia reel, thus reducing costs. Shoulder 



straps mav be released separately to 
permit freedom of movement during 
flight. All connections are released in- 
stantlv bv a quarter turn of the buckle. 
The "Safc-T-System" meets FAA TSO- 
C22 standards. 

Pacific Scientific Co., Bell Gardens, 
Calif. 

Aircraft Fire Detector 

Fire detection device utilizing fiber 
optics permits instant detection of air- 
craft engine fires. The glass fiber optics 
used in the device are developed by 
the American Optical Co. 

The detector contains a bundle of 
optical fibers running from the engine 
nacelle to an electronic signal-activating 
unit. Light from a fire is detected by 
the sensing device which activates audi- 


ble signal and a cockpit warning light. 
A reversal of the system could be used 
to indicate flamcouts in turbine engines. 
The detectors, for military and civil 
aircraft, arc currently undergoing mili- 
tary testing. 

Pvrotcctor Inc., Hingham, Mass. 


Titanium Alloy Sheet 

Heat-treated titanium alloy sheet, 
rolled to 0.01 in. thickness, is available 
for aircraft and missile skins, stiffeners, 
internal structures, engine nacelles and 
cover sheets on honeycomb panels. 

'Hie titanium alloy, called RS-140, is 
said to have a strength-to-weight ratio 
greater than any other currently used 
aircraft construction material. Heat 
treatment used in fabricating sheets in- 
volves a 1.400 to 1,7001' treatment fol- 
lowed by a water quench. 

Republic Steel Corp., Cleveland 1, 
Ohio. 


Tacan Beacon Simulator 

Tacan radio beacon simulator can 
check the Tacan equipment in 25 air- 
craft simultaneously or be used for 
bench checks. The test set was designed 
as part of a mobile radiation tester built 
In Hughes Aircraft. 

The Tacan tester transmits range, 
bearing and identification signal to any 
interrogating aircraft within two miles. 
The unit operates on all 126 Tacan 
frequencies and simulates ranges up to 
ISO mi., in 20 mi. increments within an 
aecuracv of 1 % or better. Bearing accu- 
raev is within 1 deg. Weight of the 
tester is 170 lb. 

Strombcrg-Carlson, Box 2440, San 
Diego 12. Calif. 


Metering Shutoff Valve 

Metering shutoff valve for aircraft, 
missile and ground support applications 
handles nitrogen, fuel, hydraulic and 
engine oil and other fluids. 

The valve’s operating pressure is 0 to 
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10,000 psig. and temperature range is 
-65 to + 225F. Cryogenic tempera- 
ture limits arc available on special 
order. Valve, rvith non-rotating pop- 
pet, requires minimum torque for open- 
ing and closing. The zero leakage valve 
is available in 4, 2. 1, and 1 i in. sizes. 

Hvair Corp., 1838 Flower St., Glen- 
dale!, Calif. 

Avionic Cooling System 

Cooling system for avionic gear, in 
both airborne and ground support 
equipment, uses fluorinated hydrocar- 
bon fluids which act as dielectric and 
heat transfer agents. 

The system circulates fluid through a 
liquid-to-air heat exchanger core, then 
through the electronic gear. Circulation 



rate is 52 gpm. to maintain turbulent 
flow for maximum heat transfer effec- 
tiveness. An output pressure of 100 psi. 
overcomes resistance to flow and holds 
the fluid in liquid state for maximum 
dielectric strength. Operating tempera- 
ture range is from —65 to 210F. System 
dry weight is 74 lb. 

Vickers, Inc., Detroit 32, Mich. 


Air Bearing Pump 

Air pump, incorporating a welded 
diaphragm bellows, is designed to supply 
gyroscope air bearings. 

The pump, BK 1692. weighs 14 lb. 



allows volumetric efficiency and pro- 
vides a sealed piston action to prevent 
air contamination. A hvpocvcloid drive 
mechanism converts rotary to linear mo- 

The pump has a 2 psig. pressure 
increase at a delivery rate of 2 liters per 
minute. Modules will operate on 200 
v, 400 cps. or on 11 3 v., 60 cps. current. 

Breeze Corp., Inc., Union, N. f. 



BLUESKY 

BLUEPRINT 


experience spanning 30 years in 
electronics, from blue sky to blueprint, 
from idea stage to production phase, 
gives Motorola a broad backlog 
of cost-conscious know-how. Its 
competitive commercial success and 
its Military Electronics Division 
performance have been integrated team 
achievements... because efficient 
research, development and production 
result from an accumulation of 
practical experience . . . seldom from 
accident and undisciplined experiment. 
Motorola’s experience is making 
successful assaults, too, on many new 
fronts in Solid State electronics. 

That's why Motorola has performed key roles 
in research, development and production 
for such sophisticated military electronics as: 

• Data T rinsmission. Processing & Display Programs 



For more detailed information, a comprehensive 
brochure will be mailed on request. 

As an experienced leader in military electronics. 
Motorola offers unusually fine opportunities 
to experienced technical personnel. 

Write to the office in the area of your choice. 



MANAGEMENT 


Rising Costs Dictate Operations’ Economy 


By Ford Eastman 

Washington— Fiscal 1961 operation 
and maintenance funds requested by 
the military service represent a "bare 
minimum” of the amount needed to 
meet their immediate responsibilities, 
military witnesses told the House De- 
fense Appropriations Subcommittee. 

New obligational authority requested 
by the Administration for Fiscal 1961 
totals SI 0.5 billion, about S227 million 
more than that made available in Fiscal 
1960 and S395 million more than in 
Fiscal 1959. 

However, the high costs associated 
with the new weapon systems now gain- 
ing operational status, inflation and 
other factors, such as wage increases, 
disasters and battle-alert emergencies 
have forced the Air Force, Army and 

ures in order to stay within budget limi- 
tations, the committee was told. 

To help offset inflation and other 
increased costs and still fund priority 
programs properly, the witnesses said 
it has become necessary to reduce ships, 
planes, manpower, installations, flying 
hours and eliminate almost everything 
else not of an urgent nature. 

Here’s how witnesses viewed the 


Fiscal 1961 operation and maintenance 
requests from the standpoint of the in- 

• Maj. Gen. R. J. Friedman, Air Force 
comptroller and director of the Air 
Force budget— “I consider this request 
(S4.282 billion for USAF) the barest 
minimum required to maintain a level 
of readiness in support of the fiscal year 
1961 Air Force programs and objec- 

• Maj. Gen. David W. Traub, Army 
comptroller and director of the budget 
— ' "The Army is convinced that the ‘op- 
eration and maintenance Army appro- 
priation request for fiscal year 1961 of 
S3.1 12 billion is a minimum with which 

• Vice Adm. R. F.. Wilson, deputy 
chief of nasal operations for logistics— 
“The S2.5 billion requested represents 
the minimum new money we need to 
meet our immediate responsibilities for 
providing effective naval forces now. 
This sum is 21.2% of Navy’s total 
budget. It competes for funds with 
those accounts needed to build the 
future Navy. We have struck a good 
but frugal balance in these requests.” 

Air Force said its $4,282 billion re- 
quest in new obligational authority rep- 
resents an increase of $107.1 million 


over the prior year on a comparable 

Tire increases are generally attribu- 
table to the growth and expansion of 
ait defense and warning systems in- 
cluding SAGE, the DEW line and 
BMEWS— amounting to $84.3 million; 
space and missile support increases 
amounting to $21.6 million and support 
of higher performance aircraft, such as 
Convair B-58, Boeing B-52 and KC-1 35, 
Republic F-105 and Convair F-106, in- 
creases amounting to $50.8 million. 
Other increases include strategic com- 
munication systems requiring an addi- 
tional $20.8 million, an additional $8.2 
million for data processing equipment 
and an increase of $10.3 million for 
facility repair and modernization. 

These increases are partially offset by 
two major decreases, tbc Air Force told 
the committee— $72.8 million derived 
from an over-all reduction in the force 
structure and aircraft inventory reduc- 
tions and $36.4 million from a planned 
phasedown in the personnel program. 
Other Highlights 

Other highlights of the Air Force 
operation and maintenance budget 
presentation include: 

• Installation of fixed communications- 
electronics equipment— $80.1 million, 
an increase of $24 million over Fiscal 
1960. Of this. $12.1 million is for the 
Strategic Air Command. $16.3 million 
for air defense, SI 0.9 million for the 
DEW line. $18.3 million for missile 
support. $8.3 million for civilian per- 
sonnel and S6.3 for supply assembly. 
In addition, S7.9 million is for naviga- 
tional and air traffic control systems. 

• Training support— S362.6 million, an 
increase of $1.9 million over the 
amount estimated for Fiscal 1960. Di- 
rect school and training cost will in- 
crease by $2.9 million, primarily as the 
result of space vehicle support training 
and initiation of course preparation for 
the Minuteman solid-propellant ICBM. 
Offsetting decreases will be made in 
base operating costs as the Air Force 
prepares for a reduced pilot training 

rogram in Fiscal 1962. Reductions 

ave been made in the basic military 
and technical training loads by shorten- 
ing training periods from 1 1 to 8 weeks. 

• Installations program-Sl.l billion, a 
decrease of $10.3 million from Fiscal 
1960. The program pros ides for on-the- 
linc maintenance of aircraft and weap- 
ons. care of airfields, operation of con- 
trol towers, maintenance of quarters 
for troops and other day-to-day expenses 
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required at airbase level. 

• Command administration— SI 42 mil- 
lion. a net reduction of 87.4 million 
from the current year, resulting pri- 
marily from personnel cuts. The civilian 
personnel reduction amounts to S9.6 
million and is partially offset by an in- 
crease of $1.9 million for electronic 
data processing equipment and S0.8 
million related to civilian employes 
health insurance program. 

• Aircraft fuel and oil— $491.5 million, 
a reduction of $27 million from the 
current year, largely as a result of re- 
ducing living hours from 6.6 million 
to 5.7 million. 

• Depot level maintenance— S71 1.7 
million, an increase of SI 5.5 million 
from Fiscal 1960. Witnesses said these 
funds will be applied on a priority basis 
to the combat and combat support 
forces and prov ide maximum readiness 
of these weapons systems and the 
equipment directly related to their mis- 
sion. Modification and depot level 
maintenance of aircraft and equipment 
other than those in the combat role 
will be provided on a minimum es- 
sential basis. Depot level repairs will 
be limited to work that is definitely be- 
yond the capability of using commands 
and necessary to keep aircraft airworthy. 

time-consuming repairs will be under- 
taken unless the aircraft has a special 
mission. In addition, there are several 
types of aircraft on which no depot level 
Work is being programed. 

Army Budget 

Army's Fiscal I960 budget requests 
of $3.1 1 2 billion for operation and 
maintenance is $37 million above Fiscal 
1960 estimates. Army witnesses said the 
increase would slow the downward 
trend in inventories and. at the same 
time, provide an ability to cope with 
increasing costs of operation. 

Highlights of Army testimony in- 

• Tactical forces— S833.7 million, an 
increase of $43.6 million over Fiscal 
1960. One of the primary reasons for 
the sizable increase in this* program, the 
Army said, is that tactical units have 
been using supplies on hand as well as 
the direct obligations available to pro- 
vide the resources needed to ensure 
proper execution of high-priority mis- 
sions. 'lire inventory has now reached 
the point where further use of this re- 
source to finance day-to-day operations 
is not militarily sound. Army witnesses 

• Training activities — SI S3.1 million, a 
decrease of $7.9 million from the cur- 
rent year. 'Hie decrease is attributable 
primarily to the reduced student loads 
both in the regular Army and the re- 
serve forces act trainees. 

• Major overhaul and maintenance of 
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Flames swept across the open plains as 
the Mongol hordes ran in terror from the 
"arrows of flying fire”. When the smoke 
had cleared the Chinese had won the 
battle of Pienking with the first rocket. 

Missiles have become greatly more 
sophisticated since this crude unguided 
arrow was propelled by gunpowder packed 
in an open-ended bamboo tube. Today, as a 
vital part of one of the world's largest 
electronics companies, Raytheon’s Missile 
Systems Division is making significant con- 
tributions to the art of missilry. The excit- 
ing new Pin Cushion Project for selective 
missile identification, the constantly ad- 
vancing Navy’s air-to-air SPARROW III 
and Army’s HAWK are examples of their 
outstanding creative work. 

We are seeking highly creative people to 
maintain Raytheon’s leadership in this chal- 
lenging field. For these people, Raytheon's 
Missile Systems Division creates a climate 
for talent — perhaps your talent. 


Missile • 

CENTURY 


ENGINEERS: immediate openings in 
Data Handling — Circuit Design — 
Packaging — Electro-Mechanical Design — 
Systems Test — Test Equipment Design 

— Systems Analysis — High Power Radar 
Design — Microwave Tube Application — 
High Voltage Power Supply — Modulators 

— Microwave Design — Systems Design 

— VHF Circuit Design — Operations 
Analysis — Radar Systems and Mathe- 
maticians. 

Please apply to Mr. W. F. O’Melia, 
Employment Manager, Bedford Labora- 
tory, Missile Systems Division, Raytheon 
Company, Bedford, Massachusetts. 
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material— $288 million, a decrease of 
about $5 million from the current year. 
Of the total requested. S89 million 
will be used for maintenance support, 
$75 million for the central procurement 
of aircraft and missile parts and S124 
million for overhaul. At the same time, 
the Army said it would require at least 
$114 million more to overhaul approxi- 
mately $800 million of unserviceable 
equipment which is over and above the 
normal four months backlog of S400 
million. Due to overhaul capability and 
priorities of workload, this would re- 
quire programing over more than one 

• Army-wide activities— S 51 9.2 million, 
an over-all decrease of S4.4 million from 
Fiscal 1960. Program includes a cut of 
$9.3 million in communication services. 

The $2.5 billion requested for the 
Navy in operation and maintenance 
funds for Fiscal 1961 represents a S55 
million reduction from Fiscal 1960. 
To fit within these limits. Navy wit- 
nesses said that three basic priorities 
have been established— fleet operations, 
fleet maintenance and fleet logistic 
support in that order. 

While the appropriation presides for 
a smaller active fleet and supporting 
shore establishment as compared with 
1960, the Navy said the increased costs 
of expanding such programs as the 
Polaris fleet ballistic missile system, fleet 
rehabilitation, the modernization pro- 
gram and nuclear fuel will require a 
slightly higher level of funding to pro- 
vide a balanced program. 

Adm. Wilson said that 78% of the 
present active fleet, built during World 
War II, will become obsolescent within 
the next few years, increasing the over- 
all maintenance problem. 

Other highlights of Navv testimony: 

• Flight operations— $198.9’ million, an 
increase of $4.2 million over Fiscal 
1960, which reflects the introduction of 
new, higher performance aircraft into 
the fleet. 

• Weapons rework and maintenance— 
$309.7 million, an increase of S9.4 mil- 
lion over Fiscal 1960. The increase 
provides primarily for the Navy's share 
of the employe health insurance costs 
and for the check-out and maintenance 
costs associated with the introduction 
of the Polaris missile system into oper- 
ational status. Of the S309.7 million, 
$244.1 million will provide for the re- 
work of aircraft, engines and related 

• Maintenance and operation of shore 
establishments— $64.9 million, a de- 
crease of $363,000 from Fiscal 1960. 

• Service-wide communications— S 31.1 
million, an increase of $4.5 million 
over the current year for operation and 

as leased lines for the Polaris program 
and transoceanic cable facilities in the 
Pacific and Atlantic. 



ELECTRONICS 
SCIENTISTS, ENGINEERS 

The Columbus Division of North American Aviation, 
Inc. is expanding its electronic staff in Advance 
Design, Systems Analysis and Design, Research and 
Development, Field Service Instructors— Electronics, 
and Electronic Reliability Engineers. 

Advance Design 

Experience in Military Operations. Operations Re- 
search, ASW, Systems Analysis and Army land 

Systems Analysis and Design 

Experience in aircraft weapons systems analysis, 
reconnaissance systems and armament systems. 
Research and Development 

Experience in the fields of Radar Antennas, ECM, 
Microwave, Data Handling Systems, Radiometry, 
Low Noise Amplifiers and Electronic Packaging. 
The above positions require an advanced degree plus 

Field Service Instructor-Electronics 
Experience in airborne electronic systems and 
bombing-navigational systems. 

Electronics Reliability Engineers 

Experience in systems design analysis for relia- 
bility development engineering. 

The above positions require B.S. degrees or equiva- 
lent plus several years experience. 

If your degree or degrees and/or several years expe- 
rience qualify you, please write to: J. A. Hitchcock, 
Engineering Personnel. BoxAW-1 aO.North American 
Aviation, Inc., 4300 E. Fifth Ave., Columbus 16, Ohio. 



THE COLUMBUS 
DIVISION OF 
NORTH AMERICAN AVIATION, INC. 

Home of the T2J Buckeye — A- 
and the ASJ Vigilante A«’a\ 
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■ . . important part of a unique research environment 
that can multiply your scientific accomplishments 


Wherever you are carrying on scientific investigations, we 
doubt if you can call on advanced facilities and comple- 
mentary scientific skills equal to those available at the 
Research Laboratories. 

Here, leaders in a variety of scientific disciplines provide 
assistance in many areas that relate to your primary field of 
research. In addition, the nation’s largest industrial compu- 
tational facility can take over the routine of solving difficult 
calculations — routine that might otherwise burden you for 
months. 

The Research Laboratories are organized to respect the 
time and abilities of men working in advanced scientific 
areas. If you appreciate an environment where a scientist can 
focus full mental power on scientific accomplishment, we 
would like to hear from you. 


Please write to Mr. II'. D. Walsh, or phone Hartford, Conn., JAckson 8-1,811, Ext. 7 US 


ATTRACTIVE OPENINGS 

in many areas . . . 

Chemical Kinetics 
Fuel and Combustion Analysis 
Thermodynamic Cycle Analysis 
Space Mechanics 
Electrical Propulsion 
Plasma Physics 
Gaseous Electronics 
Vehicle Trajectory and 
Performance Analysis 
High Temperature Materials 
Direct Conversion 
Surface Chemistry 


Research laboratories 


Gradual Defense Budget Increase 
Proposed in Rand Corp. Report 


Washington— U.S. can increase its 
current $40 billion-a-year level of de- 
fense spending by over $10 billion an- 
nually "without retreating from our 
present levels of consumption and lei- 
sure,” according to a study made for the 
Joint Congressional Economic Commit- 
tee by a Rand Corp. economist. 

If the $10 billion a year increase took 
place gradually over three to four years, 
the study said, “there would be scarcely 
any problem with inflation.” If it were 
made abruptly, additional tax receipts 
would be necessary for three to four 
years “in order to dampen inflationary 
pressures, especially from anticipatory 
buying.” 

'Hie 80-page study was made by Rand 
Economist Ilenrv Rowcn, a Massachu- 
setts Institute of Technology graduate 
in economics and chemical engineering. 
Its conclusion that the U.S. can easily 
afford $10 billion a year additional in 
defense outlays is based upon a finding 
that "the U.S. will undoubtedly grow 
at a rate of at least 8%, close to $15 
billion, per year.” 

It was noted that the defense budget 
now represents 9% of the gross national 
product. Tin’s compares with 40% in 
1944 and 14% in 1953. 

Since the Soviet Union, with approxi- 
mately one-quarter the gross national 
product of the U.S., is currently sus- 
taining a military effort “roughly equiva- 
lent” in dollars to that of this country, 
the report estimated that any substan- 
tial increase in the Soviet defense out- 
lay in the near future would “signifi- 
cantly reduce consumers’ standard of 
living— because consumption is low at 
present and there is no slack in the 
Russian economy.” The study com- 
mented that "indeed, a great deal of 
social unrest and disorder might ensue, 
if the Soviet Union attempted a large 
expansion of its defense activities.” 

With the Soviet economy growing at 
a relatively greater rate than that of the 
U.S., this situation will change within 
a decade, according to the report. 

In 1970, if the Soviet Union devotes 
the same percentage of its gross na- 
tional product to defense that it is cur- 
rently devoting, it will have a defense 
budget of $80 billion in U. S. prices, the 
report said. By 1975, it would go to 
$90 billion. 

The report dismissed the “budget 
first” approach, which maintains that 
the U.S. economy cannot support a 
greater defense level, as "absurd.” Not- 
ing any "possibility" that the U. S. will 
increase its defense effort is a primary 
"deterrent” to Communist aggression, 
the report commented: "If we make it 


appear that our response to aggression 
will not include an increase in our de- 
fense budget, this important deterrent 
weapon is weakened.” 

The "strategy first” approach also 
was criticized because, the report said, 
it views a military requirement as fixed 
and absolute and "fails to recognize that 
both we and our opponents have a wide 
range both of objectives and of alterna- 
tives from which to choose to accom- 
plish any objective, that some objectives 
of lower urgency deserve support, that 
there is great uncertainty, both stmtegic 
and technological, intrinsic to militarv 
planning. It assumes that military in- 
telligence can make precise, valid esti- 
mates of the enemy 'threat' for various 
future dates. The possibility that the 
enemy may make a different choice— 
perhaps influenced by our own choices 

The study commented that the “real 
utility" of the "requirements" approach 
is as a "technique” for defending budget 
requests, and added: "Seeking a larger 
budget may be easier than improving 
efficiency. Improving efficiency requires 
hard choices and generates conflict 


within the organization, and the opposi- 
tion to a higher budget is external: it is 
easier for the organization to unite 
against the outside world.” 

The report urged both the “budget 
first” advocates and the “strategy first” 
advocates to "redirect some of their 
energies from the struggle over budget 
level to the problem of improving allo- 
cation.” Recommendations for improv- 
ing the budget structure included: 

• Identify allocations by major national 
military objectives. The four suggested 
objectives were deterring direct attack 
on the U. S.; limiting damage and ob- 
taining best war outcome if deterrence 
fails: defense of major allies, and de- 
fense of other allies of the free world. 
Commenting that “the traditional allo- 
cation of functions among services no 
longer conforms very closelv to our 
objectives." the report said the present- 
type budget “yields relatively little in- 
formation on how our defense effort 
matches our separate objectives. Most 
people simply do not know, even ap- 
proximately. what we are spending for 
deterring attack on the U.S. or for 
defending Europe or Asia. . . . Many 
of our forces have a contribution to 
make to several objectives. Neverthe- 
less. it is instructive to relate our forces 
to their primary objectives. . . 

• Relate weapon systems to the ob- 
jectives. Justification for buying addi- 


PROBLEMATICAL RECREATIONS 6 



■When iwo numbers are multiplied together, is it possible for the first 
digit of the answer to fall between the first digits of the multipliers? 


Development of advanced inertial guidance systems has created sev- 
eral openings for engineers who are experienced in preliminary analy- 
sis through prototype development of these systems for spacecraft and 
aircraft applications. Please write to Mr. Don Krause in our Guidance 
Systems Laboratory. 

answer to last weex's problem: Taking into account the concept 
of a priori probabilities and in particular the mutual exclusiveness of 
the forthcoming matches, the additive law of probability can be ap- 
plied to the sets of matches. The application of the law results in a 
probability of 0.067. 

m LITTON INDUSTRIES 
Electronic Equipments Div. 

Beverly Hills, California 
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ADVANCED MILITARY SYSTEMS 
TECHNICAL PLANNING 
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Developing all-diffused NPN germanium transistors for UHF 



IBM semiconductor specialists have devel- 
oped this all-diffused NPN germanium mesa 
transistor which has a frequency cutoff 
greater than 600 megacycles. 

The basis for this development is a process 
in which a mask of silicon monoxide permits 
the diffusion of desired “N”-tvpe elements 
into regions of minute dimensions- This new 
device, designed for high-speed switching 
applications, has also been made possible bv 
important advances in germanium "P"-type 
diffusion processes achieved bv IBM engi- 
neers and scientists. 

The processes used in making this device per- 
mit close control of electrical characteristics, 
high electrical performance and low fabrica- 
tion costs. This project is typical of the many 


challenging assignments in IBM's expanding 
semiconductor programs. 

If you’d like to exercise your professional cre- 
ativity on advanced problems in such areas 
as semiconductors, microwaves, mathematics, 
magnetics, human factors engineering, or any 
other specialties, why not contact us? 
Qualifications: A degree in engineering, 
mathematics, or one of the sciences— plus con- 
siderable experience in your field. 

For more details, write, describing your back- 
ground, to: 

Manager of Technical Employment 
Dept. 52403 

IBM Corporation, 590 Madison Avenue 
New York 22, New York 




IBM 

INTERNATIONAL BUSINESS MACHINES CORPORATION 
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MECHANICAL SYSTEMS ENGI- 
NEER— A creative, experienced 
engineer who can analyze, de- 
sign and develop improved 
techniques for mechanical sys- 
tems and components will find 
rewarding opportunities at 
Boeing-Wichita. He will estab- 
lish design requirements as 
well as qualification test re- 
quirements and specifications 
in hydraulics, pneumatics, air 
conditioning, fuel, flight con- 
trols, servo-mechanisms or re- 
lated systems in advanced air 
vehicle designs. 

CREW STATIONS DESIGNER 
— An opportunity exists for 
the talented engineer who can 
meet the challenge of design- 
ing cockpit and crew station 
arrangements. In addition to 
the human factors element, 
applicant must have a thorough 
knowledge of instrument pan- 
els, console installations, edge- 
lighted panels and other crew 
equipment on existing and ad- 
vanced design vehicles of sub- 
sonic and hypersonic ranges. 

These are just two of the 
numerous opportunities now 
available at Boeing-Wichita in 
an expanding, long-range pro- 
gram in new product design 
and development. If your quali- 
fications are matched to the 
challenge, professional and per- 
sonal advancement are part of 
your future at Boeing-Wichita. 
For immediate action, contact 
Mr. Melvin Vobach, Boeing 
Airplane Company, Wichita 1, 
Kansas. AWC 

You’ll like mid-America living. 
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IFTON PRECISION PRODUCTS CO., INC. # # Clifton Heights, Pa. 

Sales Office: 9014 West Chester Pike, Upper Darby, Pa. TWX Flanders, Pa. 1122 / -or our Representatives. 
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Avco "primes" America's newest peacemaker — Newest weapon in America's atomic 
defense is the Navy’s submarine-launched missile, Polaris . The critical job of making sure the 
Polaris detonates on time and on target Was handled by Avco’s Crosley Division. Arming and 
fuzing for the Polaris— like the recent development of the Air Force’s Titan nose cone— is typical 
of Avco’s role in U. S. missilery. 



CORPORATION, 750 THIRD AV ENUE, NEW YORK 17, N.Y. 


UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS . . . WRITE AVCO TODAY. 


